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Par  M.  PuTON  (continued  from  December  No.) 

Chaptbb  II.  Coppice. 

§  1.     CoppicCy  with  a  complete  standing  crop. 

Thebb  is  nothing  easier  to  understand  than  the  1(K)rking 
scheme  of  a  coppice  ;  I  shall^  however,  enter  into  some  detau 
on  the  snhjecty  because  simplicity  being  the  most  important 
quality  of  a  working  scheme,  one  prepared  for  a  coppice  will 
serve  as'  a  model  and  guide  for  those  suitable  for  high  forests. 

Buppoae  that  300  acres  of  forests  which  we  wish  to  manage 
as  coppice,  with  a  rotation  of  20  years,  contains 

15  apres, ^..        —     1  year  old, 

\w>   -,,      •••         ••»         •••         •••         •••     ^  yeftrs  „ 

XV     ,1       •••         ••*         ••*  •••         •••     V  y6ftfS  „ 

and  so  on,  the  forest  growth  of  each  of  these  compartments  being 
of  a  similar  character,  and  those  of  different  ages  either  follow- 
ing each  other  in  a  regular  manner  so  as  to  form  a  regular  fowst, 
or  being  disposed  in  an  irregular  way  and  arranged  without 
any  particular  order  of  succession.  The  last  case,  which  is  seldom 
met  with  in  coppice,  where  the  fellings  are  usually  made  in  re- 
gular succession,  often  happens  in  the  case  of  high  forest,  and 
will  be  better  understood  if  we  first  explain  the  working  of 
coppices  where  the  standing  crop  is  arranged  in  regular  succes- 
sion of  ages. 

A. — Worhng  scheme  of  a  coppice  where  the  standing  crop  is 
complete  and  regtdarly  arranged. 

The  idea  which  I  have  just  given  of  a  regular  forest  must 
not  be  understood  too  literjdly,  for  it  is  probable  that  if  it  were 
necessary  to  find,  in  such  an  example  as  we  have  chosen,  a 
succession  of  compartments  of  15  acres  each  and  in  regular 
succession  of  ages  from  1  to  20^  such  a  perfect  forest  would 
never  in  reality  be  met  wiUx. 

B 
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A'  forest  may  be  considered  '  regular  *  if  the  scale  of  ages 
be  so  arraDged  as  to  allow  of  the  material  corresponding  to  the 
chosen  csploitability  being  regularly  constituted. 

In  sylviculture,  as  in  agriculture,  there  are  limits  and  ap- 
proximatioQB  which  we  must  learn  to  understand  and  make 
allowance  for. 

General  scheme  of  exploitation. 

Let  us  suppose  that  the  division  into  compartments,  which, 
in  the  case  of  coppice,  is  most  often  made  according  to  the  lines 
of  former  workings,  has  given  us — 

Age, 
Compt.  A.  30  acres  coppice,  oak  and  hornbeam,  20  years. 

n 

91 
39 
99 
II 
99 
99 


B.  15 

n 

«                     »                        f>                 ^*           » 

a  45 

}> 

II       oak  alone,          ...  15      „ 

D.  45 

» 

fi         »•       »>              •••  ^2      „ 

E.  15 

i> 

„     oak,  beech  and  birch,  11      „ 

F,  30 

9) 

»        »      >»          •>            "      >» 

a  60 

„ young,,     beech  and  hornbeam,  6      „ 

H,  15 

99 

„     „        „        „   alder,  ...    4     „ 

I.  45 

>l 

plantation  oak  and  hornbeam,  8      „ 

300 


We  shall  divide  the  300  acres  into  20  fellings  of  15  acres  each, 


^  V 


Arrangmeni  oj  fellings  in  a  coppice  wood. 
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following  each  other  in  regular  order,  so  that  each  felling  will  be 
allotted  to  a  particular  year  of  the  rotation.  It  ia  generally  ad- 
mitted that  coppice  fellings  of  equal  area  yield  equal  proaucts. 
It  is  not  of  much  use  to  attempt  to  form  fellings  with  areas  pro- 
portional to  the  fertility  of  the  soil,  for  it  is  very  difficult  to 
estimate  the  latter  at  all  exactly.  If  in  spite  of  this  difficulty 
-we  should  determine  to  make  the  areas  proportional  to  the  fer-^ 
tility  of  the  soil,  it  would  often  happen  that  after  one  rotation 
the  conditions  of  fertility  might  alter  so  as  to  make  it  necessary 
to  start  a  fresh  division  into  fellings,  and  again  to  survey,  de- 
marcate, and  clear  the  lines.  The  simplest  measures  are  always 
the  best,  and  if  it  should  happen  that  a  precipice  or  a  blank 
space  unsuited  for  forest  growth  be  met  with,  there  is  nothing  to 
prevent  us  from  adding  a  sufficient  area  to  the  particular  felling 
in  which  it  occurs. 

The  working  scheme,  which  old  foresters  used  to  call  the 
'  arrangement '  or '  constitution  of  regulated  fellings,'  is  so  sim- 
ple for  coppices,  that  one  is  generally  contented  with  drawing 
up  a  map  bearing  the  numbers  of  the  fellings  without  troubling 
oneself  to  trace  on  it  the  boundaries  of  the  compartments 
which  have  served  for  the  description  of  the  forest. 

To  the  map  is  added  a  tabular  statement  shewing  the  fellings, 
and  their  contents,  and  this  table  forms  the  worKing  plan,  so 
that  supposing  the  scheme  to  have  been  made  in  1881,  it  would 
be  drawn  up  as  follows  {see  page  4)  : — 

This  is  all  the  mechanism  of  a  working  scheme  of  a  coppice  ; 
but,  in  order  thoroughly  to  explain  working  schemes  for  high 
forest,  and  to  assure  for  them  simplicity,  which  is  the  chief  point 
in  favor  of  coppice  working  schemes,  we  must  enter  into  detail 
to  a  certain  extent. 

Register  of  the  Working  Scheme, 

The  working  scheme  would  be  completed  if  it  were  not  a 
most  useful  thmg  to  prescribe  certain  measures  for  regulating 
the  procedure  of  carrying  it  out.  In  the  exploitation  of  a 
forest,  as  in  eve^  kind  of  business,  either  agricultural  or  indus- 
trial, it  is  undoubtedly  most  useful  to  prescribe  that  a  register 
should  be  kept  up.  No  doubt  there  will  always  be  books  for 
the  pay  of  workmen  and  the  sale  of  produce,  but  I  do  not  refer 
to  these,  but  rather  I  wish  to  treat  of  the  '  capital  account.' 
For  some  years  back  the  keeping  of  accounts  has  enabled  agri- 
culturists to  regulate  and  control  their  business,  and  all  authors 
who  have  written  on  the  subject,  have  especially  insisted  on  a 
capital  land  account.  In  an  agricultural  business  the  capital 
account  is  altered  by  works  for  the  repair  of  buildings,  the  wear 
and  tear  of  tools,  the  loss  of  live  stock,  &c.,  and  if  an  exact 
account  were  not  kept,  the  cultivator  would  never  know  what 
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General  Scheme  of  Working  (188U1900). 


Momber 

of 
felling. 

Name  of 

oouipsrt" 

meob 

Ana 

of 
felUDg. 

Area  of 
compart- 
ment. 

Age 

in 

1881. 

Tear  in  which 
catting  will 
take  placet 

Age  at 

tiOMOf 

catting. 

Bemaiks. 

1 
2 

}- 

15 
15 

J80 

20 1 

1881 
1882 

20 
21 

3 

B 

15 

15 

17 

1883 

19 

4 
5 
6 

}" 

15 
15 
15 

Y 

15. 

1884 
1885 
1886 

18 
19 
20 

7 
8 
9 

V 

15 
15 
15 

V 

"{ 

1887 
1888 
1889 

18 
19 
20 

10 

E 

16 

15 

11 

1890 

20 

11 
12 

y 

15 
15 

J80 

'{ 

1891 
1892 

19 
20 

18 
14 
15 
16 

V 

15 
15 
15 
15 

1 60 

•{ 

1898 
1894 
1895 
1896 

18 
19 
20 
21 

17 

H 

15 

15 

4 

1897 

20 

18 
19 
20 

Total 

15 
15 
15 

V 

'i 

1898 
1899 
1900 

20 
21 
22 

800 

800 

his  profits  were,  so  that  it  is  even  necessary  to  draw  yearly  a 
certain  amount  from  the  profits  in  order  to  maintain  the  capital 
at  a  Teal  marketable  value.  What  I  have  said  regarding  the 
working  material  of  a  forest  will  sufiBciently  explain  fliat  nothing 
similar  takes  place  in  sylviculture  ;  the  working  material  is  not 
exposed  to  similar  causes  of  depreciation,  and  there  is  no  ne- 
cessity for  such  complicated  accounts.  The  control  register  of 
a  workij[ig  scheme  need  only  show  therefore  one  thing,  viz.y 
whether  at  any  given  time  the  capital  has  not  been  touched. 
There  is  nothing  so  simple  as  a  forest  capital  account. 

There  is  no  need  to  try  and  make  it  a  register  for  the  verifi- 
cation of  the  procedure  of  valuation,  nor  a  record  of  adminis- 
trative measures,  nor  a  register  of  the  rise  and  fall  of  market 
rates  :  these  iteaela  of  information,  all  useful,  can  be  relegated  to 
supplementary  works  like  those  in  which  the  accounts  of  »daries, 
works,  and  sides  are  recorded.  If  we  desii^  to  note  all  this 
information  in  a  working  register,  we  should  only  succeed  -  in 
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constrnoting  complicated  tables  with  a  formidable  multiplicity 
of  columns  which  would  in  truth  only  confuse  us.  The  character 
of  a  good  system  of  accounts  is  to  be  very  simple  and  to  have 
a  definite  object.  It  is  necessary  for  the  proprietor  or  auditor 
to  know  at  any  time  if  the  working  scheme  nas  been  follow- 
ed, and  in  what  way  it  has  been  applied,  and  it  is  very  requisite 
when  important  forests  have  to  oe  worked  that  the  register 
must  be  simple,  in  order  to  secure  its  object. 

The  control  of  the  Working  Scheme. 
It  is  not  often  kept  up  for  coppices,  though  it  would  be  advis- 
able to  have  this  done,  for  we  are  liable  to  forget  the  time  when 
the  first  felling  was  made,  and  we  should  often  like  to  anticipate 
or  postpone  me  fellings  according  to  the  state  of  our  finances, 
so  that  after  a  few  years  we  may  not  become  quite  ignorant  of. 
the  real  state  of  things.  I  shall  presently  supply  the  form  most 
suitable  for  the  register,  which  is  notmn^  but  a  succession  of 
ruled  pages  with  neadings  for  the  auxiliaiy  accounts  of  the 
scheme,  but  I  must  first  say  a  few  words  aoout  a  very  advan- 
tageous practice  which  is  eminently  suited  to  forest  working, 
and  especially  so  when  the  forests  are  the  property  of  private 
persons  or  of  communities. 

ITie  Reserve. 

One  of  the  rules  which  ordinary  prudence  dictates,  is  not 
to  spend  the  whole  of  one's  income  every  year.  Unforeseen 
wuits  and  other  demands  should  compel  every  man  of  property 
to  set  aside  a  reserve  fund.  In  industrial  business,  or  in  agri- 
culture, this  can  only  be  done  by  investing  every  year  some 
portion  of  the  receipts,  and  usually  these  investments  take  the 
form  of  a  new  business  whether  indr^trial  or  agricultural,  but 
whatever  they  may  be,  they  require  great  care  ana  consideration. 
In  the  case  of  forest  property,  proprietors  have  only  to  leave 
standing  a  part  of  their  revenue,  and  Nature  itself  takes  the 
responsibility  of  managing  a  reserve  which  thus  enjoys  the 
greatest  stability  and  tne  .  advantage  of  producing  its  own 
interest.  There  are  two  methods  by  whicn  this  reserve  stock 
may  be  formed. 

ht.    A  definitely  located  Reserve. 

This  first  method  consists  in  separating  off  on  the  ground  the 
number  of  acres  which  we  have  agreed  tolteep  for  unforeseen  re- 
quirements, estimated  at  10, 20  or  25  per  cent,  of  the  whole  forest, 
according  as  we  wish  to  reserve  10,  20  or  25  of  the  whole  produce. 
If  we  aUow,  as  is  done  in  communal  forests,  one-fourth  of  the 
area  for  the  reserve,  we  shall  have  only,  in  the  forest  which  we 
have  adopted  as  an  example,  225  acres  for  the  annual  fellings, 
which  will  therefore  only  allow  of  one  cutting  yearly  an  area  of 
Hi  acres,  leaving  75  acres  as  a  reserve.  The  register  of  the 
working  scheme  will  then  be  kept  in  the  following  manner  ; — 
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Felling  No. 

1 

s 

8 

4 

6 
"1 

6 

7 
"J 

&c 

Total 

Beserre. 

1 

Area. 

225 

IB 

1 

1881,  ... 

"J 

"i 

1882,  ... 

"i 

"i 

1883,  ... 

"i 

H 

m 

5 

1884,  ... 

H 

6f 

1885,  ... 

"i 

"i 

10 

1886,  ... 

"i 

Hi 

&o. 

The  form  shows  that  in  1883,  the  proprieter  worked  one  fell- 
ing and-a-half  as  well  as  5  acres  in  tne  reserve ;  in  1884  he  only 
worked  half  a  felling,  and  so  thus  resumed  the  working  scheme  ; 
while  in  1885  he  again  cnt  into  the  reserve  and  sold  10  acres 
without  altering  the  regular  arrangement  of  the  working  scheme. 
2nd.    A  moveable  Reserve* 

After  having  divided  the  300  acres  into  20  fellings  of  15  acres 
each,  the  application  of  this  method  arranges  for  only  clearing 
three-fourtns  of  the  yearly  felling,  or  11 J  acres,  so  that  one- 
fourth  of  each  piece,  or  3  J  acres,  is  left  untouched  every  year. 

In  this  way,  the  reserve  consists — 

At  the  end  of  2  years  of    7|  acres, 
3 


If 


if 


n 
n 


15 


and  so  on. 


It  is  not  usual  to  allow  more  than  4  years'   accumulation  of 
reserve,  and  there  are  then  two  ways  of  proceeding — 

1*^ — K  we  wish  to  make  the  fellings  of  reserve  of  the  same 
area  as  ordinary  fellings,  a  procedure  which  is^often 
useful  in  communal  forests— it  is  convenient  to  cut 
the  reserve  every  three  years,  and  to  arrange  that  each 

Eoup  of  three  fellings  shall  give  four  sections  which  will 
worked  in  three  years,  the  three  first  sections  being 
the  y  early  fellings  and  the  reserve  constituting  the  fourth. 

2nd. — ^K  we  desire  to  give  more  importance  to  the  produce  of 
the  reserve,  it  is  sufficient  to  realize  every  fourth  jear. 
In  that  year  then  the  ordinary  felling  will  be  11^  acres^ 
and  there  will  also  be  a  full  felling  of  15  acres  in  the 
reserve — ^this  latter  being  really  the  piece  set  apart  for 
the  year.  Every  four  years,  by  an  easy  surveying 
operation,  a  group  of  three  fellings  is  divided  into  four 
sections,  which  each  represent  the  yearly  produce  leav- 
ing out  the  reserve.    One  of  these  sections  is  worked 
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yearly.  Dnring  the  first  three  years,  and  in  the  fourth 
year  we  shall  work  at  once  both  the  fourth  section 
and  the  whole  felling  immediately  succeeding  it^  and 
which  forms  the  reserve. 

The  register  of  the  working  scheme  for  the  forest  which  we 
liave  chosen  as  a  type  will  under  the  last  hypothesis  be  kept 
ns  in  the  following  table,  in  which  care  must  be  taken  to  enter 
the  fellings  of  the  reserve  : — 


FeUiDg. 

1 

2 

8 

4 

5 

6 

7 

8 

&c 

Total 

Reaerre. 

J 

i  of  the  an- 

Area. 

A 

15 

A 

15 

A 

15 

A 

15 

A 
15 

A 

15 

A 

15 

A 

15 

&c 

A 

800 

naal  felling 
cs  8}  A,  or 
15  A  eTciy 
4  yean. 

^ 

1881, 

^H 

114 

1882, 

2| 

7* 

11: 

1888, 

7 

^f 

11: 

1884, 

111 

16 

2Sl 

16 

1885, 

lU 

11: 

1886, 

H 

7-: 

11: 

1887, 

7-: 

3} 

11: 

1888, 

111 

15 

26: 

16 

&c. 

The  register  shews  that  in  1882  the  ordinary  felling  consisted 
of  3}  acres  of  No.  1  completed  by  7^  A  of  No.  2  ;  that  in  1883 
it  consisted  of  7^  A  of  No.  2  supplemented  by  3f  A  of  No.  3 ; 
wlule  in  1884  the  rest  of  No.  3  famished  the  ordinary  felling, 
and  No.  4,  as  a  whole,  the  reserve  felling. 

This  method  of  moveable  reserve  has  the  advantage  of  always 
giving  forest  fit  to  cut  for  the  reserve  felling,  while  in  the  case 
of  a  reserve  definitely  located  it  is  necessary  to  wait  after  each 
felling  until  it  has  become  sufBciently  mature.  It  is  in  every 
sense  the  best  for  high  forest,  but  in  coppice  where  the  slightest 
difference  in  age  affects  the  produce,  it  involves  the  inconvenience 
of  making  the  reserve  available  only  every  fourth  year.  If  the 
felling  is  postponed,  or  if  it  is  made  too  early;  if  the  proprietor, 
anxious  to  take  advantage  of  a  year  when  wood  is  dear,  desires 
to  cut  a  year  or  two  earner,  the  speedy  result  will  be  to  change 
the  exploitability  of  the  coppice  and  confase  the  gradation  of 
ages,  and  involve  the  proprietor  in  ftiture  difficulties.  Moreover, 
in  communal  forests  of  broad-leaved  trees,  which  are  most  fre- 
quently worked  as  coppice,  the  reserve  is  fixed  at  one-fourth  of 
tne  standing  crop  by  a  special  order  of  the  Code  of  1827,.  and  is 
always  formed  by  reservmg  a  fourth  of  the  area,  although  the 
law  ja  silent  as  to  the  method  of  locating  it. 
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In  order  to  aToid  the  partial  surveys  which  the  above  method 
of  moveable  reserve  involves,  the  number  of  fellings  is  sometimes 
increased  by  a  third  in  order  to  leave  one-fonrth  of  the  forest 
area  aa  a  reserve.  Instead  of  twenty  fellings  of  15  acres  each, 
twenty-six  fellings  of  II4  acres  each  are  marked  out  on  the 
ground  ;  the  six  fellings  of  the  reserve  can  then  be  located 
together  in  a  selected  part  of  the  forest,  or  intercalated  with 
the  twenty  ordinary  fellings. 

•  It  will  be  rea<lily  understood  that  this  is  nothing  more  than 
a  definitely  located  reserve,  which  has,  however,  certain  advan- 
tages, and  is  made  on  the  supposition  that  the  proprietor  will 
not  change  the  proportion  of  the  reserve  to  the  whole  forest 
area,  and  this  is  the  case  with  communes  where  the  proportion 
of  the  reserve  ia  fixed  once  for  all  by  the  law. 

B.^ — Working  scheme  for  a  Coppice  where  the  sUmdvng  crop  is 
complete^  but  irregularly  arranged. 

There  k  little  to  be  said  about  coppices  where  the  standing 
crop  is  not  arranged  in  proper  gradation  of  ages. 

As  far  as  productiveness  is  concerned  it  matters  little  whe- 
ther or  not  tno  gradation  of  the  ages  follow  in  regular  order 
on  the  ground,  provided  that  the  rules  relating  to  shelter  for 
foung  shoots,  &e.,  have  been  observed.  But  as  regards  faci- 
ity  for  management,  for  sale  of  forest  produce,  and  for  many 
other  reasons,  it  h  highly  advantageous  gradually  to  restore 
regularity  to  the  cojipice.  Providedthe  ground  be  well  stocked, 
we  must  not  refrain  from  felling  the  crop  on  certain  areas 
even  before  maturity,  in  order  to  brmg  them  to  their  proper  place 
in  the  order  of  future  fellings.  The  temporary  loss  of  produce 
involved  %vill  he  corapensated  by  the  cuttings  on  areas  where 
the  growth  has  exceeded  the  age  fixed  for  exploitability. 

The  working  scheme,  then  in  the  most  marked  manner,  as- 
giimes  its  proper  two-fold  character,  which  may  be  described  as 

follows ; — 

l&L — To  determine  the  order  of  fellings  for  the  actual  rotation* 

2nd. — ^To  prepare  for  future  rotations  a  crop  which  shall  be 
fmly  stocked,  regular,  and  conveniently  arranged. 

§  2-     Overstocked  Coppices. 

When  the  crop  in  a  coppice  is  overstocked,  that  is  to  say,  too 
great  for  the  exploitability  which  has  been  selected,  the  table  ^ 
fellings  is  arranged  so  that  twice  during  the  rotation,  we  can 
work  those  feil^gs,  or  portiQas  of  fduings,  which  aie  over- 
stocked. 
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The  gdneral  vr orking  scheme  will  then  sho'v^  two  kinds  of 
produce. 

1.  The  produce  resulting  from  the  ordinary  fellings. 

2.  The  produce  obtained  independently  of  the  ordinary 

fbUings,  and  with  the  object  of  making  them  regular. 
Suppose^  for  instance,  that  compartment  (I)  of  45  acres 
should  be  22  years  old  at  the  beginning  of  the  rotation, 
we  can  then  exploit  it  at  the  first,  second,  and  third 
fellings,  and  reserve  compartment  (A)  for  the  fourth 
and  fifth  fellings,  but  this  would  involve  our  working 
certain  fellings  at  a^es  of  25  and  26  years,  and  since 
the  proprietor  has  dbosen  20  years  as  the  best  period 
of  exploitability,  it  would  be  more  usefxd  to  work 
these  45  acres  at  the  commencement  of  the  rotation, 
and  then  again  at  its  close. 

The  tabular  statement  (see  page  10)  of  fellings,  to  which  is 
nsuai^  appended  a  summary  of  the  works  to  be  carried  out, 
wHl  tlien  be  as  follows  : — 

§  3.    IruvffidenJtlff  stocked  Coppice. 

When  the  standing  crop  of  a  coppice' is  not  sufficient  for  the 
chosen  exploitabilitv,  the  designer  of  a  working  scheme  must 
prescribe  rest,  and  should  endeavour  to  make  this  as  little 
onerous  as  possible  for  the  proprietor. 

Supposing  tiiat  the  uL¥entory  of  the  forest  should  be  as 
follows  : — 

Compt.  A.  60  acres,  oak  and  softwoods,  age  14  years. 
>f       ^»  45      II  ,1  ,1  „     12      „ 

I,       0.  60     ,1  oak  and  hornbeam,   n      8     i, 
„       D.  60     „  „  „  „      4     „ 

„       B.  15     ,1  „  „  „      2     „ 

n       F.  60     I,  blanks  to  be  replanted. 

Total  800  acres. 

It  is  evident  from  the  above  that  we  must  wait  6  vears  before 
we  have  wood  20  years  old  for  felling.  This  period  of  6  years 
-which  is  the  interval  separating  the  a^e  of  the  oldest  growth 
from  that  chosen  as  the  period  of  exploitability,  has  been  called 
the  period  of  reaty  or  the  period  of  transition. 

Generally  the  name  of  period  of  rest  has  been  applied  to  the 
time  required  for  regulating  the  fellings  in  a  forest  fully  stocked, 
but  wiuiout  proper  suocession  of  ages,  or  for  removing  the 
excess  material  in  an  overstocked  coppice  ;  or  lastly,  for  the  case 
now  under  consideration.    There  are  two  modes  of  procedure. 
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Toftttiw  Statement  of  FeUings  (1881  to  1890.) 


Is 
&§ 


too 


^  «  bo 


Bemarki. 


§  1.    Exlraordinary  produce. 


Area  of  f  ellingB  during  the 


18 
19 
20 


ACTMi 


22 


|l8Sl| 


22 


Rotatum 
Ordinttj  fellings 

Bxoess 


«••    845  acreik 


45 


§  2.    Ordinary  produce* 


1 

15 

20 

1881 

2 

15 

20 

1882 

S 

15 

17 

1888 

4 

14J 

: 

15 

1884 

5 

15: 

15 

1885 

6 

15; 

15 

1886 

7 

m 

■ 

12 

1887 

8 

14| 

12 

1888 

9 

15 

12-11 

1889 

10 

15 

11 

1890 

11 

15i 

9 

1891 

12 

14| 

9 

1892 

IS 

15 

6 

1898 

14 

15* 

6 

1894 

15 

14* 

6 

1895 

16 

15 

6 

1896 

17 

15 

4 

1897. 

18 

14* 

1 

1898 

19 

15} 

1 

1899 

20 

15| 

1 

1900 

300 

20 
21 
20 
19 
20 
21 
19 
20 
20-21 
21 
20 
21 
19 
20 
21 
22 
21 
19 
20 
21 


The  area  has  been  snb-dinded  as 
follows  :*- 

1.  Ordinary  fellings 

(lliacres)  825  acies. 

2.  Moveable  reserre  75    „ 
8.  JS&traordinaiy  fellings  45    „ 


Total 


845 


General  description  of  works  to  be 
nndertaken— 25  acres  in  fellings  Nos. 
2.  4, 7  to  be  drained  ;  2|  acres  to  be 
planted  np  in  Na  8,  in  the  year  1887» 
or  thereabonts. 

The  export  road  to  be  widened  by 
a  breadth  of  12  feet 


The  first  is  at  once  to  mark  off  the  fellings  for  each  of  the  20 
years  of  the  rotation  whilst  prescribing  the  6  years  of  rest 
(Final  working  scheme). 

The  second  method  is  to  fix  the  fellings  which  can  be  made 
in  the  period  of  rest^  and  to  pnt  off  the  working  scheme  till  after 
its  expiration  (Provisionary  working  scheme). 

The  latter  method  has  been  for  the  most  part  abandoned,  and 


Digitized  by 


Google 


AVBVAGIKXHT  DIB  fORXT9.  11 

it  is  only  in  the  rarest,  and  most  exceptional  cases  that  pro- 

1st. — In  the  actual  condition  of  our  forests,  none  of  which 
is  theoreticallj  regular,  the  first  rotation  -will  always 
have  a  more  or  less  transitory  character.  Why 
then  make  a  distinction  between  transitory  and  de- 
finite working  schemes  ? 

2nd. — ^It  is  evident  that  the  work  of  estimating  the  stand- 
ing crop,  and  surveying  the  forest  area  is  necessary 
before  we  can  be  certain  that  the  forest  is  over-  or 
under-stocked.  There  will,  therefore,  be  no  more 
trouble  in  proceeding  at  once  to  draw  up  the  working 
scheme,  and  it  would  be  very  bad  management  to  do 
all  this  work  over  again  at  the  end  of  the  period  of 
rest. 

3rrf.T— A  working  scheme  does  not  only  prescribe  the  order 
of  fellings  for  the  standing  crop,  but  besides  this  it 
has  for  its  object  to  prepare  a  stock  which  will  form 
the  material  for  future  rotations. 

It  is,  therefore,  always  of  the  greatest  advantage  to  draw  up  the 
general  working  scheme  once  for  all.  And,  moreover,  in  this 
particular  case,  where  the  standing  crop  is  scanty  in  places,  and  a 
period  of  rest  will  be  necessary,  it  is  always  an  advantage  to  pre- 
scribe at  once  the  location  of  the  fellings,  for  it  will  generally 
be  possible  to  lighten  the  burden  of  the  period  of  rest  for  the  pro- 
prietor, by  giving  him  produce  gleaned  from  all  parts  of  the 
forest. 

If  certain  blocks  wiU  yield  mature  trees,  whilst  others  require 
to  be  felled  before  the  period  of  their  exploitability,  in  order  to 
make  them  take  to  their  proper  rank  in  the  age  gradation,  it  will 
be  useful  and  productive  to  work  out  these  products  during  the 
period  of  rest. 

In  working  schemes  for  coppice,  the  necessity  for  a  final  ar- 
rangement of  the  fellings  has  never  been  called  in  question ;  and 
it  is  only  in  high  forests  that  provisional  schemes  have  been  some- 
times employ^.  If  I  mention  the  subject  at  aU,  in  this  place,  it 
is  because  the  simplicity  of  coppice  management  will  the  better 
impress  on  our  minds  the  reasons  for  dispensing  with  such 
schemes. 

The  tabular  statement  of  fellings  for  the  preceding  case  will  be 
prepared  as  foUdws  by  allotting  half  a  felhng  to  each  of  the  six 
cftrfier  years  of  the  rotation :— * 
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cavriouaa  oa  mras,  >co. 


1 

Is 

"SS. 

&§ 

< 

1 
1 

Agaof  (Unding 
Mling. 

Hemufa. 

1 

15 

14) 

1881-86 

14-15 

Woiks  to  be  imdertakeit— 

2 
8 

15 
15 

14  t 
14  J 

i  felling 
per  annnm. 

16-17 
18-19 

Fkatiag  Na  17, 16  •eras  in  1881. 
18,16    „       1882. 
19, 16     „       18881 

4 

15 

14 

1887 

20 

20,16    »       18M. 

5 

16 

12 

1888 

19 

6 

15 

12 

1889 

20 

ToUI,      60  MM. 

7 

15 

12 

1890 

21 

8 

15 

8 

1891 

18 

9 

15 

8 

1892 

19 

10 

15 

8 

189S 

20 

11 

15 

8 

1894 

21 

12 

15 

4 

1895 

18 

18 

15 

4 

1896 

19 

14 

15 

4 

1897 

20 

15 

15 

4 

1898 

21 

16 

15 

2 

1899 

20 

17 

15 

•  • 

1900 

19 

18 

15 

•  • 

1901 

20 

19 

15 

•  • 

1902 

20 

20 

15 

•  • 

1903 

20 

(ipt[ttli[t8ms  on  Itoiits  fori  a  IRannat  of  |tt4iatt 

My  replies  to  "Sw/s"  remarks,  printed  in  the  December 
Number  of  Volume  YIII.,  most,  for  reasons  which  need  not  be 
mentioned^  bQ  deferred  until  the  next  issue  of  the  '^  Indian 

Forester." 

Mr.  Heaulb. 

I  have  since  received  some  veiy  valuable  criticism  from 
Mr.  Hearle. 

JHscussum  ieinff  inviied,  J  toUi  to  o^r  a  few  remarh  cm  tke 
portion  which  afpear^i  i»  the  '^  Indian  Forester  "j^  Odob^  1882. 

Ab  a  rule  the  sHentifie  names  cf  plants  are  fiven,  save  in  the  two 

following  cases ;— -let/  when  there  is  a  well-lnawn  English  name, 

and  here  the  omission  seems  justifiable;  and  2nd|  when  there  is  a 

welUinown  Femaeular  name,  and  in  this  case  the  addition  of  the 

scientific  nante  would,  I  thinh,  is  an  improvement. 

It  is  stated  that  the  Manual  is  intended  for  all  territories  under 
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tie  JuriuUetion  qf  tie  Vieermf  of  India.  Now  in  tlcBe  temtoriea 
f)ernaeular  names  change  from,  one  province  to  another,  often  from 
one  dietriet  to  tie  next,  and  two  or  three  distinct  species  frequently 
hear  the  same  name,  e,  g.,  "  IhairJ*  On  turning  to  the  "  Forest 
Flora  of  the  North*  West  and  Central  India  ^'  two  species  are 
found  bearing  this  name,  Mimosa  rubicaalis  and  Aoacia  Catecha ; 
so  that  a  slight  doubt  might  exist  as  to  which  species  was  intended, 
were  it  not  for  the  fact  that  the  former  is  a  shrub,  whilst  the  one 
mentioned  tn  the  Manual  is  classed  as  a  small  tree.  A  Forest 
Orfieer  in  Burmah^  however,  possessing  the  ^'Forest  Flora  of  British 
Burmah ''  by  Kum,  which  gives  no  Eindustani  names,  would 
probably,  if  he  had  seen  no  service  in  India,  not  be  aware  that 
**  khair^^  was  his  old  familiar  acquaintance  "  Sha  ben  ;  "  whereas 
he  would  have  had  no  difficulty,  if  the  Latin  name,  Acacia  Catecha^ 
had  accompanied  it. 

I  Mr.  Headers  remarks  are  very  just.  I  was  under  the 
impression  that  the  word  hhair  could  be  considered  as  the 
English  (Anglo-Indian)  name  for  Acacia  Catechu,  just  as  teak 
is  now  universally  accepted  as  the  English  name  for  Tectona 
grandis,  and  sal  as  that  for  Shorea  robusta.  Be  it  remembered 
that  the  Persian  name  for  teak  is  sal,  and  that  in  the  Central 
Provinces  the  name  sal  for  Shorea  robusta  is  unknown  to  the 

I   natives.    To  be  logical,  Mr.  Hearle  should,  therefore,  insist  on 

I   my  giving  the  scientific  nomenclature  also  after  the  names  teak 

:   And  sal. 

\      This  he  will  not,  I  feel  sure,  permit  me  to  do.    Will  he  not 
I  then  allow  the  name  Ihair  to  stand  by  itself? 

He  term  *^sociaV*  as  applied  to  teal,  Dalbergia  latifolia,  Adina 
cordifolia,  S^c,  is  I  think  a  bad  one,  because  it  is  used  in  a  directly 
opposite  sense  in  other  branches  of  Natural  History.  For  instance, 
lioxia  socialis  of  Southern  Africa  is  called  the  Sociable  Weaver 
Bird,  because  several  hundreds  of  them  live  together  and  forma 
nest  in  common.  For  the  same  reason,  bees,  wasps  and  ants 
amongst  insects  are  called  social,  because  many  of  the  same  species 
live  together.  By  the  sea-shore  pools  are  found  containing  crabs, 
shrimps,  fish,  anemones,  sponges,  Sfc,  mixed  up  together,  hut  these 
various  species  of  animals  are  not  called  social  on  this  account.  If 
the  term  be  used,  I  am  of  opinion  that  it  should  be  applied  to  gre* 
garious  trees,  like  Pinus  longifolia,  rather  than  to  the  other  class. 

The  meaning  gpiven  to  the  word  "social^'  by  naturalists  was 
present  to  my  mind  when  the  definitions  were  drawn  up.  I 
had  already  characterised  gregarious  trees  as  exclusive,  since  their 
tendency  is  to  exclude  otJ^  species  from  growing  in  company  with 
Hemselves.  What  term  was  I  to  adopt  for  the  opposite  of 
^'  exclusive ''  ?  As  regards  homan  beings  it  is  social  or  soeiaile* 
AUhough  the  adoption  of  the  first  of  tiiese  two  latter  terms  was 
eontrarjr  to  received  usage  among  scientific  men,  yet  for  some 
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reasoiij  which  it  would  be  too  long  to  explain^  I  preferred  that 
term  to  the  other.  Mr.  Trimen  also  finds  fault  with  me,  and 
suggests  the  terms  ''  scattered  "  or  "  sporadic  "  instead.  The  use 
of  "  scattered  "  would  be  awkward.  "  Sporadic  "  would  certainly 
be  applicable  to  the  class  of  trees  in  question^  but  it  would  not 
imply  the  idea  that  I  have  endeavoured  to  bring  out,  viz,,  of 
tolerating  ihepresefice  of  other  species.  Will  not  "  sociable'*  do  ? 
Its  employment  would  involve  no  violation  of  current  usage. 

The  terms  ^'eixploit/^  ** exploitation*'  and  " regime'*  are  raiker 
foreign  to  the  English  tongue.     Could  not  the  more  simple  v?ords 
"  wort/'  "  worUng ''  and  "  system ''  be  used  in  their  stead  ? 

I  have  already  answered  this  objectioni  successfully  I  hope, 
in  the  number  of  December  last. 

Whilst  discussing  the  *^  Greater  suitability  of  Soil  and  Subsoil  *' 
at  page  W^,  it  is  stated  that  "  the  eng  (^Dipterocarpus  tuberculatus} 
will  drive  out  all  other  species  from  laterite  in  Burmah.*'  This 
statement  is,  I  think,  rather  too  broad^  as  it  implies  that  pure  eng 
forests  are  to  be  found  on  all  laterite  formations  in  the  Province 
mentioned,  which  is  not  the  case,  the  eng  being  accompanied  by 
numerous  other  species,  such  as  Xylia  dolabriformis,  Terminalia 
tomentella,  T.  alata^  Careya  arborea,  Adina  cordifoliaj  and  many 
others,  so  that  it  is  frequently  not  even  the  predominating  species. 

I  am  very  much  obliged  to  Mr.  Hearle  for  this  correction. 

Mpage  114,  it  is  stated  that  '^  in  the  Himalayas  Quercus  incana, 
dilatata  and  semecarptfolia  can  never  rise  above  a  mere  bush 
where  grazing  is  unrestricted.'*  This  is,  perhaps,  one  of  the 
reasons  why  we  so  often  find  patches  of  pure  deodar  near  villages, 
the  broad-leaved  species  being  kept  down  by  the  steep  and  goats  of 
the  villagers. 

I  will  not  fail  to  insert  this  very  valuable  remark  of 
Mr.  Hearle's  in  the  Notes,  The  broad-leaved  species  being 
kept  down  in  the  form  of  bushes,  the  tender  shoots  of  which  are 
lopped  off  or  browsed  down  as  soon  as  they  make  their  appear- 
ance, they  cannot  obviously  seed,  and  are  hence  unable  to 
reproduce  themselves  except  by  means  of  seed  transported  from 
a  distance  by  wind,  &c.  As  the  soil  is  trodden  down  hard  by 
the  cattle,  very  few  such  seeds  can  germinate ;  and  of  the  few 
seedlings  that  do  come  up,  the  majority  must  inevitably  be 
browsed  off  or  otherwise  perish  almost  as  soon  as  they  make 
their  appearance. 

With  regard  to  eUmibers,  I  imagine  they  are  selective  in  this 
sense  that  they  prefer  rough^ariii  trees  to  smooth  ones,  such  as 
Homalium  tomentosum,  the  epiderm  of  which  peels  off  in  large 
thin  scales  after  the  manner  of  Plataans  oriontalis.  On  such  tress 
cUmiers  arc  rarely  observed. 
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lliis  remark  is  very  interesting.  Does  it  agree  with  the 
experience  of  other  ^bsery  era  ?  We  can  underetand  that  olimbers^ 
which  aecend  by  merely  scrambling  up  or  by  means  of  tendrils 
or  hooks,  will  find  considerable  diflScolty  in  getting  up  into  trees 
with  a  smooth  bark  that  is  constantly  flaking  off.  Bat  sorely 
in  the  ease  of  twinera  it  will  not  matter  at  all  whether  the 
supports  np  which  they  are  climbing  have  smooth  or  rough 
bark,  or  whether  the  bark  peels  off  or  not.  Will  gentlemen, 
in  whose  forests  Terminalia  Arjuna  is  abundant,  kindly  inform 
readera  of  the  '^  Indian  Forester  ^*  whether  this  species  is  often 
troubled  with  climbers,  and  also  state  their  mode  of  ascension  ? 
Soswellia  thurjfera  and  SUrculia  urem  have  also  a  smooth  bark 
that  is  constantly  falling  off  in  thin  plates,  but  it  is  the  soil  in 
which  these  species  grow  which,  as  a  rule,  guarantees  them 
against  the  attacks  of  climbera. 

Aeeordmg  to  the  definition  of  ike  term  "  clitnier/^  tie  vanilla 
plant  is  one,  aUAough  belonging  to  the  Orchid  family,  which  are 
ekiefly  epiphytic  or  email  terrestrial  plants.  But  if  the  vanilla  be 
a  climber,  then  it  forms  an  exception  to  the  rule  that  climbers  cam 
hear  a  large  amount  of  shade,  as  to  flourish  it  requires  direct  sunlight 
for  a  portion  of  the  day,  arid  will  not  grow  in  a  dense  mango  grove, 
although  it  flourishes  on  isolated  trees  qf  that  species  in  suitable 
localities. 

I  have  had  no  experience  of  vanilla  cultivation.  But  Mr. 
Hearle  himself  acknowledges  that  the  vanilla  plant  is  suffici- 
ently shade-bearing  to  be  able  to  flourish  on  a  mango  tree  in 
suitable  localities.  Now  a  tree  that  can  grow  with  even  a 
portion  of  its  crown  inside  that  of  another  is  certainly  one  that 
**  can  bear  a  large  amount  of  shade.'' 

I  think  a  seventh  mght  be  added  with  advantage  to  the  si» 
sub'heads  given  under  **  seeding P  and  under  it  I  would  treat  of  the 
liability  of  seeds  to  be  attacked  by  men  and  other  animals.  Thus 
many  hinds  qf  nuts,  the  seeds  of 'Pinua  Oerardiana,  ^c,  are  collected 
for  food;  other  hinds,  such  as  Cassia  Fistula,  for  medicine; 
others  again,  as  Sapindus  detergens/^r  industrial  purposes.  Then 
ammals  such  as  squirrels,  mice  and  birds,  devour  a  large  number  of 
nuts  and  pine  seeds;  mice  indeed  ojten  destroy  the  hopes  of  tne 
nurseryman  and  cause  him  to  postpone  his  sowings  until  the  seed  is 
about  to  germinate. 

Insects  are  frequent^  very  destructive.  This  year,  I  wished  to 
collect  a  small  quantity  of  hahkar  (Pistacia  integerrima)  seed. 
It  flowered  abundantly  in  May,  and  in  September  numerous  seed 
panicles  were  to  be  seen;  but  on  examination,  in  every  drupe  was 
found  the  larva  of  a  weevil,  and  although  a  large  number  were 
examined,  not  a  solitary  sound  seed  could  be  obtained. 
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I  will  adopt  this  seventh  sab-head  as  saggested  bj  Hn 
Heark^  whom  I  heartily  thank  for  pointing  out  the  omission, 
and  for  the  ^tremely  yaluable  information  he  has  supplied. 
The  omission  in  %aestion  had  struck  me  alsoj  but  in  the  hurry  of 
sending  the  manuscript  to  press,  I  forgot  to  supply  it« 

T^e  struggle  Jot  existence  U  mast  interesting,  and  I  look  forward 
mtl  pleasure  for  tke  appearance  of  tie  next  part. 

Me.  Hxn&t  Teiub^. 

.   Mc  Tnmen,  of  tha  Boyal  Botanical  Oardens,  Feradenia^ 
Ceylon,  has  very  kindly  afforded  me  the  benefit  of  his  advice. 

I  have  just  been  reading  rapidly  through  the  ''  Notes  for  a 
Manual  of  Indian  Sylviculture'^  printed  in  your  October  number. 
As  you  recognise  the  desirability  of  criticism  before  these  obtain  a 
permanent  publieationj  I  thini  it  loeU  to  suggest  alteration  of  a 
feus  ternss. 

1.  There  is  no  gain  in  giving  the  stem  of  a  palm  a  dietinet 
name,  nor  any  reason  for  restricting  the  term  candex  in  the  manner 


Everything  considered,  I  agree  with  Mr.  Trimen.  Palms 
are  not  of  much  importance  to  the  forester.  The  definition  will 
be  struck  out. 

2.  I^icorm  is  a  new  word,  and  not  a  happy  one*  Why  not 
speak  ^stem^shoots  ? 

The  stem  of  a  tree  does  not  necessarily  mean  the  portion  of  it 
below  the  branches.  Hence,  a  stem-shoot  may  be  situated 
anywhere  in  the  interior  of  the  crown.  The  class  of  shoots  I 
have  attempted  to  define  are  those  that  develop  on  the  clear 
stem  nnder  the  branches,  when  this  is  suddenly  exposed  to  sun- 
light after  having  been  surrounded  for  a  more  or  less  considerable 
time  by  dose  standing  growth.  These  fahoots  originate  from 
dormant  buds,  and  are  what  are  termed  branches  gourmandes  in 
French,  and  Wasserloden  or  ^reisen  in  German.  If  we  admit  that 
the  term  bole  denotes  the  portion  above  ground  of  a  tree  below 
its  branches,  we  may  employ  the  expression  bole^shoot  instead  of 
epicorm,  but  I,  for  my  part,  certainly  prefer  the  latter. 

3.  '^  Broad-leaved^^  as  a  general  name  for  dicotyledonous  trees 
is  as  misleading  as  to  state  that  all  conifers  ^^bear  needles,'^ 
Fodocarpus  (there  is  one  Indian  species)  and  Dammara  among  the 
latter  have  very  much  broader  leaves  than  numerous  angiospermous 
trees.  Casuarina  has  no  leaves  at  all  and  is  very  like  Ephedra  in 
that  respect,  yet  one  is  angiospermous,  the  other  gymnospermous. 

I  are  very  much  indebted  to  Mr.  Trimen  for  reminding 
me  that  I  have  omitted  the  exoeptional  ciises  which  he  spedfies^ 
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This  omissioD  makes  the  definition  misleading.    In  future  the 
definition  in  question  will  be  worded  as  follows  :— 

**  Dicotyledonous  trees,  as  distinguished  in  a  general  manner 
firom  the  Conifers,  may  be  termed  broab-lbayied  trees.  We 
flay  'in  a  general  manner*  advisedly^  because  two  unimportant 
coniferous  genera  Lammara  and  Podocarpus  have  more  or  less 
broad  leaves,  while  some  dicotyledonous  trees,  like  Casuarina, 
produce  no  leaves  at  all,  or,  like  the  Tamarisks,  possess  only  scale- 
like or  inconspicuous  leaves/' 

4.  Tie  term  ''social*^  is  employed  at  page  102  in  a  precisely 
4fppadle  sense  to  that  in  which  botanists  are  accustomed  to  use  it* 
It  is  vsually  considered  synonymous  mth  gregarious  ;  and  what  is 
iere  termed  '*soeiaV*  would  be  generally  termed  " scattered*'  or 
*' sporadic** 

This  objection  has  already  been  answered  by  me  on  page  13. 

5.  In  spite  of  the  now  established  generaUty  of  more  or  less 
movement  in  plants^  it  is  scarcely  good  English  to  speak  of  plants 
0S  *' vivacious**  or  as  *' possessing  vivacity.**     Vitality  is  surely 


Does  Mr.  Trimen  not  know  that  vivacious  has  not  unfrequently 
been  used  by  the  best  English  writers  in  the  sense  of  tenacious  of 
life  ?  Being  presumably  a  botanist,  he  is  doubtless  also  aware 
what  a  vivacious  plant  is.  I  fail,  therefore,  to  see  any  con- 
nection at  all  in  his  remarks  between  movements  in  plants  and 
their  tenacity  of  life.  Vitality,  which  he  suggests,  is  a  very  good 
word  and  has  been  frequently  employed  in  the  Notes;  but  it 
has  the  serious  drawback  of  having  no  corresponding  adjective 
like  vivacious. 

6.  lam  not  competent  to  advise  on  the  technical  terms  of  pure 
fbrestry,  but  probably  a  better  word  than  "canopied**  (which  sug^* 
gests  an  upholsterer^ s  catalogue)  might  be  found  for  dense  unbroken 
jfbrest. 

I  shall  be  very  glad  indeed  to  have  a  better  term  than  ''  cano- 
pied'' with  equivalents  for  all  the  derivatives  of  that  word,  which 
follow  in  the  next  definition.  Because  we  have  no  single  word 
at  present  for  what  the  Germans  call  Bestand  and  the  French 
massif,  that  is  no  reason  for  not  inventing  one*  Covert  would  not 
be  a  bad  word,  but  by  no  means  so  good  as  the  term  I  have 
already  proposed  for  adoption.  Mr.  IVimen's  remark  about  the 
suggestion  of  an  upholsterer's  catalogue  is  quite  beside  the  point. 
The  term  subulate  for  a  certain  shape  of  leaf  reminds  one  of  the 
carpenter's  or  cobler's  trade,  while  the  word  "hair"  carries 
one's  ideas  away  to  a  barber's  shop.  But  such  puerile  consi-^ 
derations  will  obviously  not  prevent  Mr.  Trimen  himself  as  a 
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botanist  from  ocdng  those  two  words  whenever  the  necesntj 

arises. 

E.  E.  F£ft5Ain>BZ.  - 


il  Jtitnujl  iltronjglt  C^mntra, 

(ConUnued). 

Mt  next  trip  was  to  Debi  Koti,  a  village  to  the  north-east  of 
Tisa  on  the  road  to  the  Checi  Pass  which  leads  into  Pangi.  This 
18  a  very  pretty  march  for  the  first  half^  and  the  path  is  very 
easy  for  walking,  and  can  even  be  ridden  for  the  greater  part; 
but  it  is  so  glorious  to  be  able  to  walk  all  day  long  that  I  have 
altogether  given  up  the  idea  of  riding  at  all.  The  path  goes  on 
the  level  for  a  good  way,  through  some  very  pretty  forest  scenery 
down  to  the  £aira  nullah,  which  is  a  mere  chasm  like  the  one  at 
Tisa,  of  which  it  is  a  tributary.  There  is  a  bridge  over  it  on  the 
way  to  Debi  Koti,  which  is  not  more  than  18  or  20  feet  wide,  and 
it  is  certainly  well  over  200  feet  to  the  water,  as  we  ascertained  by 
dropping  a  stone.  After  orossing  this  our  troubles  began,  for  wo 
had  a  very  nasty  walk  up  a  path,  very  steep  all  the  way  and  in  the 
blazing  sun,  which  we  felt  very  much  indeed,  and  I  gradually  got 
rid  of  coat  and  waistcoat,  &c.,  until  I  had  very  little  on  to  speak 
of,  still  the  blaze  was  too  much  for  me,  and  I  got  a  violent  head- 
ache  which  spoilt  my  pleasure  for  the  day.  There  is  a  nice  litUe 
forest  near  the  village,  nearly  pure  deodar,  and  it  is  evident  that 
the  land  was  once  under  cultivation,  as  it  is  composed  of  terraces 
built  np  in  the  usual  way.  It  was  probably  abandoned  ages  ago, 
and  there  being  a  few  seed  bearers  left,  they  have  gradually  turned 
it  into  a  forest  again;  but  it  must  have  been  very  long  ago,  as 
not  even  the  '^  oldest  inhabitant  '^  had  any  tradition  even  of 
its  once  being  cultivated  land ;  it  only  shows  how  completely 
deodar  will  reproduce  itself  from  seed  under  favorable  eircum- 
stances.  We  counted  some  rings  on  stumps,  and  found  the  average 
number  per  inch  to  be  8  or  9 ;  we  also  cut  a  sapling  of  7  inches 
girth  close  to  the  ground,  much  oppressed  by  large  trees,  and 
found  36  rings,  wheieas  one  hardly  any  larger  in  girth,  but 
growing  in  the  open,  had  only  25  rings.  On  the  way  to  Debi 
Koti  the  only  noticeable  ferns  were  Gymnogramme  toota,  and  Gym- 
nogramme  Lemngii,  the  latter  is  so  very  like  Pofypodium  distana 
that  I  may  possibly  be  mistaken.  On  the  range  above  Debi  Eoti 
I  found  some  small  plants  of  Ckeilantkes  subvillosa.  Next  day  we 
went  to  see  the  place  where  poor  Pengelly  was  killed  on  the 
29th  July,  1880.  We  only  looked  at  it  from  the  opposite  side  of 
the  nullah,  not  having  time  to  ctoss,  but  from  where  we  were, 
oould  see  quite  plainly  how  it  happened.  It  would  seem  that  he 
wounded  a  black  bear  in  a  tree  near  the  village  of  Chandru  higher 
np,  and  followed  it  down  to  its  cave^  and  against  the  advice  of  aJl 
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uriik  hiflHi  took  the  lower  of  two  paths ;  had  he  gone  by  the 
upper  he  could  have  shot  it  in  safety,  as  it  was  he  had  to  go  by 
a  narrow  ledge  which  ran  along  the  top  of  the  precipice  in  front 
of  the  cave ;  he  reached  the  cave  and  stood  before  the  mouth  of  it^ 
his  little  dog  ran  in,  was  killed  by  the  bear,  which  presently 
rushed  out,  and  whether  accidentally  or  not^  can  never  be  known^ 
knocked  poor  Pengelly  off  his  feet,  and  he  fell  over  backwards  a 
depth  of  certainly  200  feet  sheer,  upon  the  boulders  at  the  side 
of  the  stream  below.  It  was  a  very  sad  affair  altogether,  the 
more  so  as  those  who  have  been  to  the  actual  place  tell  me  that . 
had  he  gone  by  the  upper  path  he  could  have  stood  above  the 
cave  and  shot  the  bear  from  a  few  feet  distance  in  perfect  se- 
curity. I  suppose  he  lost  his  head  like  many  a  good  man  before 
him. 

Next  day  we  returned  to  Tisa.  It  was  a  very  different  matter 
going  down  the  hill,  it  seemed  a  mere  nothing.  Our  next  march 
was  towards  the  Bhandal  Valley,  which  starts  from  the  Padri 
Pass  (10,000  feet)  on  the  boundary  of  Cashmere,  and  continues 
to  Manjir  on  the  Siul  river.  Our  road,  a  steep  path  as  usual, 
lay  down  the  Tisa  spur  to  the  crossing  of  the  Chandr^,  a  tributary 
of  the  Tisa  nullah.  Close  above  the  junction  of  the  two  nullahs  is  a 
remarkable  chasm,  called  ^'  Jahannam''  by  the  natives.  It  is  form- 
ed by  the  river  rushiug  between  two  cliffs,  which  it  has  in  ages 
past  hollowed  out  to  its  present  depth.  The  height  from  the  top  of 
the  bank  to  the  water  is  between  300  and  400  feet,  and  it  does 
not  appear  to  be  more  than  15  feet  wide  anywhere.  Our  sleepers 
(10  feet  long)  often  get  jammed  here,  to  the  number  of  500  or 
more,  and  men  have  to  be  let  down  by  ropes  to  clear  the  jam.  I 
doubt  if  auythiug  can  be  done  to  improve  the  place  for  floating 
purposes.  Blasting  on  a  large  scale  might  bring  down  the  hill  side, 
and  on  a  small  scale  would  be  of  no  use.  The  march  (to  Himgi- 
ri)  was  not  an  interesting  one.  From  the  Chandr^s  bridge  there 
is  an  exceedingly  steep  and  bad  path  for  some  distance,  and  then 
it  gradually  ascends  through  fields  and  over  bare  hill  sides  to  the 
village  of  Himgiri.  Of  ferns  I  noticed  a  great  deal  of  CAeilanthes 
Stoaitzii  (or  fragrani)  in  the  walls  of  the  fields  and  also  Pellea 
nUidula,  but  no  others  worth  taking.  The  encamping  ground  at 
Himgiri  is  a  very  pretty  one,  being  a  nice  grassy  flat  with  some 
fine  hill  mulberry  trees  at  the  sides ;  it  is  just  above  the  R%ja's 
koti  and  commands  a  fine  view  of  the  whole  country  round, 
but  at  the  same  time  I  should  not  care  to  be  encamped  here  in 
a  storm.  The  koti  is  built  on  a  prominent  point  of  the  spur, 
and  from  a  distance  looks  not  unlike  some  old  Barents  castle. 

TtA  July.  To  Diur — about  8  miles— a  very  nice  march,  alter- 
nately in  sun  and  shade.  At  first  the  road  was  fairly  level,  and 
then  descended  pretty  sharply  to  a  stream,  and  almost  as  sharply 
up  the  other  side  of  the  valley.  We  passed  through  the  Gam- 
hir  forest,  a  very  pretty  little  mixed  forest  of  pines  and  oak,  &c. 


Digitized  by  VjOOQ  IC 


20       THE   ^'VORBSTBB"   ilVD  QBHEBAL   IHDIAB  ABBOBIOULTUBB. 

On  the  top  of  the  ridge,  near  a  '^  Devi/'  were  some  of  the  finest 
deodar  we  have  yet  seen.  We  measured  five  fine  straight  trees, 
and  found  them  to  range  between  15  feet  and  18  feet  in  girth 
at  4  feet  above  ground  level.  The  encamping  ground  at  Diur 
is  a  very  good  one,  well  below  the  village  and  with  lots  of  room 
for  tents,  which  is  not  always  the  case  in  these  hills.  There 
are  a  few  deodar  trees  near  it,  and  at  one  side  a  really  enormous 
''kakkuein''  (BAus  punjabensii);  the  spread  of  the  branches 
was  something  grand,  and  the  girth  of  the  trunk  over  16  feetw 
Here  I  first  noticed  the  hawthorn  (Crai(Bgu9  oxyaeantha)  which 
is  occasionally  found,  generally  near  vilkges.  I  believe  it  is 
common  in  Pangi.  Bears  are  very  fond  of  the  fruit,  which  when 
ripe  is  nearly  as  large  as  a  Morella  cherry.  We  had  a  very 
nasty  evening  to  wind  up  the  beautiful  day  with,  very  stormy 
with  a  high  wind,  rain  and  finally  a  dense  moist  fog,  so  that 
we  could  do  nothing  but  grumble ;  however,  as  we  have  been 
very  lucky  in  the  weather  hitherto  we  soon  got  cheerful  again. 
I  have  got  no  ferns  since  leaving  Tisa,  all  that  I  have  seen  being 
either  common  ones  or  varieties  of  which  I  have  gathered  suffi- 
cient specimens. 

J.  C.  McDoNELL. 


TO  THE  BDITOE  OF  THE  '^  INDIAN  FORESTER.*' 

SiE, — ^I  feel  sure  that  all  your  readers  will,  in  common  with  my- 
self, be  glad  to  hear  that  commencing  from  1888,  we  may  look 
forward  to  a  monthly  issue  of  the  *'  Indian  Forester.''  I  trust  that 
the  immense  increase  which  this  will  involve  in  your  editorial 
labors,  may  be  fully  rewarded  by  an  extended  circle  of  readers 
and  by  more  liberal  contributions  from  the  pens  of  Forest  Offi- 
cers. From  the  first  I  fear  that  the  post  of  Editor  has  been  no 
easy  one  for  those  who  have  so  kindly  undertaken  its  responsibi- 
lities, when  so  few  contributors  have  come  forward  and  our 
Magazine  has  hitherto  failed  to  secure  sufficient  original  matter 
to  fill  its  pages.  Papers  on  the  general  operations  of  forestry, 
on  the  experiments  which  are  daily  being  carried  out,  on  the 
observations  made,  and  on  the  numberless  things,  on  which  all 
Forest  Officers  consult  when  they  meet,  are  remarkable  for  their 
absence.  Taking  the  last  three  numbers,  one  realizes  how  diffi- 
cult it  must  be  to  edit  when  original  papers  are  so  rare.  In  the 
January  number,  out  of  127  pages,  excepting  Colonel  Pearson's 
paper  taken  from  the  Journal  of  the  Society  of  Arts,  there  are 
only  \%  pages  of  original  matter,  besides  12  pages  of  notes  on 
Annual  Reports.  In  the  succeeding  numbers,  there  is  more 
original  matter^  but  here  again  the  Editor  has  had  to  fall  back 
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on  an  ill-digested  report  on  the  Cape  Forests^  and  on  the  usnal 
official  papers^  which  in  one  form  or  another^  most  of  us  have 
seen  before.  Official  Beports  published  in  their  eotirety  are  bad 
enough^  but  surely  it  is  fair,  neither  on  your  readers,  on  the  Cape 
Porests,  nor  on  the  writer,  that  an  unusually  disconnected  report 
about  a  most  interesting  subject,  should  be  published  in  three 
and  possibly  in  four  or  more  parts.    In  July,  we  read  what  the 

Erincipal  timber  trees  at  the  Cape  are,  only  ascertaining  the 
otanical  names  of  two.  For  three  months  we  wait  patiently  to 
solve  the  problem  ot  euphonious  names,  such  as  Sneeze-wood, 
Easen-boom,  but  on  getting  the  October  number,  we  find  that 
another  two  months  at  least  must  elapse  before  our  suspense  is 
relieved,  and  even  then  we  may  be  finally  disappointed.  Fearing 
that  this  might  be  my  fate,  I  wrote  to  the  Cape,  and  possibly  the 
list  of  names  which  I  enclose  may  be  of  interest  to  such  of  your 
readers  as  have  read  M.  de  Regne's  report. 

In  common  with  the  majority  of  your  readers,  I  must  plead 
guilty  to  the  charge  of  not  contributing  liberally  to  your  pages, 
due  more  to  a  diffidence  as  to  my  powers,  and  to  a  regard  for 
your  readers,  than  to  a  want  of  good  intentions.  But  others 
more  capable  than  myself  doubtless  find  their  official  duties  too 
arduous  to  admit  of  writing  frequently,  and  the  fact  remains^ 
I  fear,  that  up  to  the  present  (I  speak  under  correction  having 
only  three  numbers  by  me)  the  issue  of  the  '^  Indian  Forester '^ 
depends  chiefly  on  official  papers  and  on  other  articles,  published 
previously  elsewhere.  Under  these  circumstances,  the  Editor's 
position  is  not  an  enviable  one,  and  we  owe  many  thanks  to  all 
those  who  have  continued  to  edit  under  such  adverse  condi- 
tions. 

It  appears  a  question  whether  advantage  should  not  be  taken 
of  the  commencement  of  a  new  series,  to  extend  the  operations 
of  our  periodical,  and  to  modify  the  original  plan  sketched  by  its 
founders.  I  have  not  the  first  number  to  refer  to,  but  to  the 
best  of  my  belief,  the  object  of  Dr.  Schlich  and  Mr.  Baden 
Powell  was  to  found  a  journal  on  the  model  of  Heyer^s  well 
known  MonatscArift,  and  of  Professor  Bauer's  Ztitschriftjur  Forst 
ik  Jagdwesen^  which  consist  of  original  contributions  on  theoret- 
ical and  practical  forestry,  on  general  arboriculture,  with  an 
occasional  paper  on  sport.  Either  of  these  can  be  read  with 
interest  by  any  one  from  Professor  Pressler,  representing  the 
most  advanced  school  of  the  Remertra^s  TAeorie,  down  to  the 
retired  tradesmen,  who  wants  to  know  what  to  plant  in  his 
avenue,  or  how  to  grow  his  hedge. 

The  expectations  of  the  first  promoters  have  not  been  fulfilled, 
and  instead  of  having  a  popular  journal,  likely  to  attract  the 
general  public,  we  have  followed  and  perhaps  surpassed  the 
''Sevue  des  Eaux  et  Forets."    It  can  scarcely  be  regarded  as  ere- 
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ditable,  that  the  representatlTe  organ  of  a  branch  of  the  public 
8erviG0|  daily  rising  into  prominence,  should  be  dependent  en- 
tirelj  on  official  papers  and  on  disjointed  reports  like  that  to 
which  I  have  alluded.  If^  as  appears  to  be  the  case,  original 
contributions  are  not  sufficient  to  fill  the  majority  of  your  pages^ 
I  would  venture  to  suggest  the  expediency  of  enlarging  the  scope 
of  the  magazine,  so  as  to  cover  a  broader  ground,  to  attract  more 
readers,  and  by  becoming  of  greater  general  interest,  to  be  of 
more  permanent  value.  Arboriculture  is  daily  attracting  in- 
creased attention  throughout  India,  and  the  interest  with  which 
all  forest  and  arboricultural  operations  are  regarded  by  officials 
and  the  public  generally,  would  alone  be  a  powerful  motive  for 
endeavouring  to  interest  all  classes  of  readers  in  the  work  we  are 
carrying  on. 

But  an  even  stronger  reason  exists  in  the  fact  that  an  im- 
mense deal  of  arboriculture  goes  on  outside  the  Forest  Depart- 
ment, and  on  this  work  being  conducted  on  an  organized  system, 
with  proper  care  and  economy,  depends  the  well-being  of  the 
country  as  much  as  on  the  isolated  operations  of  the  Forest  De- 
partment. 

In  District  and  Canal  Arboriculture,  in  avenue  planting,  &c., 
we  have  an  unlimited  scope  for  the  application  of  our  skill.  In 
the  Punjab  alone  over  one  lakh  is  spent  annually  on  District 
Arboriculture ;  on  the  Canals  the  expenditure  has  lately  decreased 
to  Ks.  30,000,  but  it  was  formerly  much  larger,  and  on  the  older 
canals,  as  well  as  on  the  newly-opened  Sirhind  Canal,  there  are 
opportunities  for  much  profitable  work.  The  Public  Works  De* 
partment  again  spends  large  sums  annually  in  avenue  planting, 
so  that  probably  2  to  2^  l^khs  are  spent  annually  on  arboricul- 
ture in  the  Punjab.  But  what  are  the  results  attained  compared 
with  those  which  might  have  been  secured,  had  the  work  been 
carried  out  on  a  proper  system. 

It  is  in  taking  up  subjects  of  this  sort  and  endeavouring  to 
occupy  an  authoritative  position,  by  securing  to  all  persons  in.- 
terested  in  arboriculture  a  common  ground  for  relating  their 
experiences  and  in  offering  advice,  that  it  appears  the  "  Indian 
Forester ''  might  largely  benefit  the  community  and  the  country. 

The  District  Arboriculture  operations,  avenue  planting,  &c., 
do  not  at  present  form  a  part  of  the  Forest  Officer's  routine,  and 
therefore  we  are  not  directly  responsible  for  their  success.  But 
placed  as  we  are,  there  is  a  certain  liability  which  attaches  itself 
to  every  Forest  Officer  who  sees  mistakes  made  in  planting  aven- 
ues, canal  belts,  &c.,  and  who  does  not  raise  his  voice  in  protest 
and  endeavour  to  teach  better  and  more  certain  means  of  attain- 
ing the  desired  results. 

In  the  same  way  I  venture  to  think  that  a  certain  responsibili- 
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ty  attacbes  iteelf  also  to  the  '^  Indian  Fof^tet/'  and  witbont 
negleettng  the  interests  to  which  it  is  now  devoted^  that  it  might 
with  great  benefit  to  the  country,  not  only  open  its  pages  to  con- 
tributions relating  to  district  and  other  general  arboricaltoral 
work,  but  also  endeavour  enerpfetically  to  direct  the  attention  of 
the  public  to  a  subject,  which  if  systematically  carried  out,  would 
yield  magnificent  results.  Instead  of  being  an  exclusively  class 
organ,  measures  might  be  taken  to  popularize  our  magazine. 
Include  also  horticmture  by  all  means,  if  necessary,  although* 
with  an  Agri-Horticultural  Society  at  Calcutta  and  others  sup- 
ported by  Government  at  every  provincial  centre,  I  question  the 
need  of  neglecting  our  own  particular  line — ^Arboriculture — in 
which  if  we  embrace  every  branch  of  the  subject,  there  appears 
to  be  ample  work  for  a  large  periodical.  Doing  this  need  not 
necessarily  exclude  articles  devoted  to  technical  matters  of  forest 
management,  but  probably  there  are  many  who  agree  in  think- 
ing that  it  is  as  important  persistently  to  direct  the  attention  of 
the  public  to  the  boundless  field  for  work  that  exists  in  every 
district  in  India  and  along  every  canal,  and  to  prove  that  success 
is  easily  secured  if  the  work  is  properly  organised. 

In  the  North-West  Provinces  we  have  already  seen  the  results 
which  Mr.  E.  C.  Buck  achieved  by  placing  all  district  arboricul- 
ture on  an  organised  basis,  and  it  is  to  be  hoped  that  similar  sys- 
tematic managements  will  soon  be  introduced  by  the  Agricultural 
Department  in  the  Punjab  and  throughout  the  Empire, 

In  contributing  to  this  result,  the  ''Indian  Forester^'  might 
play  an  important  part,  at  the  same  time  furthering  the  special 
objects  of  the  majority  of  its  present  readers  and  facilitating 
forest  work  by  enlisting  popular  sympathy.  I  shall  possibly 
be  told  that  District  Arboriculture,  &c.,  are  not  now  excluded 
from  your  pages,  as  it  is  true  that  at  very  rare  intervals  we  do 
see  such  subjects  noticed.  But  still  the  magazine  occupies  by 
no  means  the  authoritative  position  which  it  might  command, 
and  no  measures  have  been  taken  to  invite  contributions  from 
the  pens  of  such  energetic  amateur  foresters  as  Mr.  Coldstream, 
Mr.  Wright,  and  others,  from  whom  we  have  all  much  to  learn, 
and  who  would  probably  be  quite  ready  to  favour  us  with  their 
experiences.  Practically  I  fear  that  the  "  Indian  Forester  "  has 
been  of  as  little  benefit  to  general  arboricultural  operations  as  the 
Department  which  it  represents.  In  oui:  own  particular  work> 
we  have  made  enormous  advances  in  the  last  15  years,  but  on 
Arboriculture  as  distinguished  from  Forestry,  we  have  had  no 
influence. 

^  Matters  go  on  much  the  same  as  before,  and  although  in  one 
^trict,  thanks  to  the  personal  exertions  of  the  Deputy  Commis- 
sioner, great  progress  may  be  made,  a  change  of  officers  may 
result  in  equal  retrogression.    The  staff  to  whom  all  practical 
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detaib  are  entrusted  are  often  quite  inoompetent,  and  yet  no  at" 
tempt  is  made  to  provide  each  district  with  men  acquainted  with 
the  elementary  principles  of  tree  planting. 

The  allotment  of  a  certain  sum  annually  for  arboriculture 

3>pears  in  certain  districts  to  be  considered  one  of  the  essential 
ements  of  good  administration ;  the  results  achieved  are  consi- 
dered of  little  consequence.  In  the  same  way,  along  certain 
roads  kept  up  from  Imperial  funds,  the  existence  of  an  avenue 
being  i  priori  desirable,  an  allotment  must  be  made  year  after 
year  regardless  of  past  results  and  of  previous  cost.  Whether 
the  avenue  grows  or  not,  will  depend  on  the  soil  and  the  climate; 
if  unfavorable,  money  is  wasted  year  after  year  in  putting  in 
poor  weakly  sissu  seedlings  or  fSrash  cuttings,  which  soon  suc- 
cumb to  the  daily  attacks  of  village  goats  and  to  drought,  or 
perhaps  to  the  torrents  of  water  with  which  the  bheestie,  when 
he  does  work,  floods  the  plants  and  lays  bare  their  roots.  In  a 
favorable  situation,  no  sooner  have  the  trees  grown  up,  and 
the  branches  begun  to  shade  the  road,  than  the  over-zealous  malts, 
directed  by  an  equally  energetic  officer,  proceed,  under  the  name 
of  thinning  and  pruning,  to  cut  off  the  principal  branches,  effec- 
tually shortening  the  lives  of  the  trees,  and  banishing  all  possi- 
bility of  the  road  being  again  shaded  for  some  time. 

I  trust  that  I  may  again  be  allowed  to  allude  to  these  matters^ 
and  to  examine  more  closely  the  results  of  District  Arboriculture^ 
Avenue  Planting,  &c.,  but  in  the  meanwhile  I  venture  to  hope 
that  we  may  see  the  " Indian  Forester"  devote  itself  impartially 
to  arboriculture  in  all  its  branches,  instead  of  being  a  departr- 
mental  organ  only. 

Colombo,        \ 
December  1882.  J  F.  D'A.  Vincent. 


timber  ^xm  si  ih^  (Sap. 

Thb  following  list  of  timber  trees  at  the  Cape  will  doubtless  interest 
the  readers  of  M.  de  Regne's  Report  on  the  Cape  Forests,  in 
which  however  only  a  few  of  those  given  here  are  mentioned. 
It  has  been  compiled  from  a  list  sent  me  from  the  Cape.  Some 
of  the  botanical  names  being  undecipherable.  Dr.  Trimen,  Direc- 
tor of  the  Peradenia  Botanical  Gardens  has  kindly  corrected  it 
and  filled  up  the  omissions. 

The  most  useful  woods  are  the  three  yellow-woods— P(7J(H:ar- 
pue  Thunbergii  and  P.  elongatm,  P.  pruinosus. 

These  andBoukenhout  or  African  oak,  sneeze- wood  and  assegai- 
wood  are  used  for  building  purposes,  ciurt  building,  &c.     White 
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and  red  pear-wood  are  likewise  used  by  coopers  and  for  wagon 
building.  Wild  olive^  wild  orange^  assegai  and  sneeze-wood 
for  furniture.  The  latter  is  also  in  great  request  for  sleepersj  tele- 
graph posts^  and  piles. 

There  is  a  large  import  of  Norway  deals  into  the  Caipe  Colony^ 
the  value  generally  being  about  £80,000  sterling  annually. 

The  prices  of  deal  is  generally  lower  than  that  of  the  native 
timber,  owing  to  scarcity  of  labour,  difficulty  of  access  to  the 
forests,  combined  with  extensive  forest  destruction  and  diminu- 
tion  of  area  by  grass  fires  and  **  farm  servants  being  allowed  to 
clear  plots  in  the  bush  for  corn  crops.''  The  latter  is  of  course 
only  *'kumri"  or  "jhum"  an  old  enemy,  and  the  Surveyor 
General  reports  that  thousands  of  acres  of  valuable  forests  are 
annually  cleared  in  this  way. 

Colombo,         \  F.  D'A,  Vincent. 

Leeemierind.lSSi.S 

LUi  of  Cape  Timber  Trees. 

Stink- wood,  Oreodapine  hullata. 

Sneeze- wood,  Pteroxylon  utile. 

Yellow- wood,  or  native  deal,  ...  Podocarpue  ehngaitu. 

Bastard  deal,  Fodocarpus  Thunbergiu 

„  ...  '      ...  Podoearpus pruinoeus, 

Essen-boom,  or  Cape  ash,       ...  Ehebergia  Capefuis. 

Cape  beech,  Myrsine  mehnopklosos. 

Assegai- wood,  •••         ...  Curtida  faginea. 

Saffraan  or  Saffron-wood,      ...  Elaodendron  croceum. 

Kafir- wood,  Ertfthrina  Ca^ra. 

Wagon- wood,  Trotea  grandtflora. 

Bed  pear- wood,  Phoberoe  Ecklonii. 

White  pear- wood,       Pleroeelastrue  rostratue. 

Keur,  Virgilia  Capensis. 

Witte  Els,  Weinmaunia  trtfoliata. 

Cape  thorn,  or  Mimosa,         •••  AcaHa  Aorrida. 

WUd  olive,  Olea  verrucosa. 

Bed  spoke- wood,         OeAna  arborea  t 

Black  iron-wood,        Olea  lauri/olia. 


The  practice  of  exposing  the  roots  of  certain  fruit-trees  to  the 
sun  and  air,  for  a  month  or  more  during  the  cold  season,  is 
general  in  gardens  throughout  India.  The  beneficial  effects  of 
this  practice  is  very  questionable.  I  do  not  condemn  it  alto- 
gether, but  rather  wish  to  point  out  uoder  what  circumstances  it 
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tnay  be  beneficial  and  under  what  burtful.  Firmlnger,  in  bis 
"  Manual  of  Indian  Gardening, ''  strongly  upholds  it,  and  recom- 
mends mangoes^  vines^  peaches  and  plums  being  subjected  to  it. 
With  the  mango  he  advises  removing  the  earth  around  the  stem  in 
November  or  December^  expose  the  roots  for  two  or  three  weeks, 
then  give  a  good  supply  of  manure,  and  cover  up  again  with 
entirely  fresh  earth.  The  latter  portion  of  his  advice  is  sound 
and  good,  and  I  think  he'has  erroneously  credited  the  exposure 
of  the  roots,  with  the  beneficial  effects  produced  by  the  manure 
and  fresh  earth.  Anyone  may  easily  fall  into  this  error  with 
the  mango.  It  is  naturally  a  deep  rooted  tree,  and  the  few 
rootlets  near  the  surface  which  are  injured  or  killed  by  exposure, 
do  not  perceptibly  injure  the  tree  for  a  number  of  years.  If 
the  manure  and  fresh  earth  are  given  as  soon  as  the  old  earth 
is  removed  it  will  be  found  that  trees  so  treated  ate  healthier, 
produce  more  fruit,  and  of  better  quality,  than  those  whose  roots 
are  annually  exposed  to  the  sun  and  air.  Young  trees  planted 
in  a  good  soil  will  not  show,  any  evil  effects  from  the  practice  for 
years,  but  when  they  become  older,  and  especially  if  grafted 
trees,  its  evil  effects  are  plainly  perceptible.  The  foliage  becomes 
scanty,  the  firuit  small  and  of  inferior  quality,  gum  exudes  from 
the  stem,  and  their  appearance  on  the  whole  betoken  trees 
prematurely  old.  Trees  treated  in  a  more  natural  manner  will 
go  on  bearing  for  years  after  these  are  dead,  or  at  least  so 
unhealthy  that  they  are  not  worth  their  room  in  a  garden. 

The  vine  suffers  even  more  from  the  practice  than  the  mango. 
Unlike  the  latter  it  is  a  surface  rooting  plant,  and  its  greatest 
support  is  derived  from  the  numerous  fibrous  roots  near  the 
surface.  It  is  impossible  to  remove  the  surface  earth  without 
injuring  and  destroying  many  of  these  roots. 

English  growers  when  manuring  their  vines  are  very  careful 
that  not  a  single  root  is  broken  or  injured  during  the  process, 
and  this  same  law  holds  good  in  this  country.  Some  say  that 
if  the  roots  of  vines  are  not  exposed  to  the  sun  immediately  after 
the  rains,  they  will  not  ripen  their  wood.  If  there  is  ever  any 
danger  of  this,  withholding  water  for  a  time  will  accomplish  it. 
The  most  vigorous  vine  if  kept  dry,  will  ripen  every  shoot  by 
the  month  of  December.  Good  strong  manure  forked  into  the 
vine  border  in  December  or  January  is  a  much  better  plan  than 
removing  the  soil  and  exposing  the  roots  to  the  sun  in  October 
and  part  of  November  as  is  usually  done. 

The  peach  and  plum  when  in  a  very  vigorous  condition  are 
greatly  benefited  by  this  practice.  They  often  produce  such  a 
quantity  of  wood,  especially  the  first-named,  that  withholding 
water  has  no  effect  in  ripening  it,  and  the  consequence  is  it 
becomes  woody  and  unfruitful.  Any  peach  tree  which  is  seen 
to  produce  a  small  quantity  of  fruit  and  abundance  of  wood 


Digitized  by  VjOOQ  IC 


WOODS  TO  BB  AVOIBBD  IH  MAKIHO  TBA-B0XS8.  27 

•hoold  be  Bubjacted  to  it.  On  the  other  hand  if  the  prodnee  of 
wood  is  sparing^  it  should  be  treated  as  I  have  recommended  for 
vines^  ue*,  manure  forked  in  the  border  in  December  or  January 
without  exposing  the  roots  to  the  sun  and  air.  English 
gardeners  generally  root-prune  when  a  peach  tree  falls  into  this 
vigorous  and  unfruitful  condition.  Their  method  is  to  open  a 
trench  2  or  S  feet  deep  at  a  little  distance  from  the  stem 
and  cut  the  extreme  end  of  the  roots^  then  fill  up  again  immedi- 
ately after  cutting.  The  greater  luxuriance  of  growth  of  the 
peach  in  this  country  will  admit  of  rougher  treatment,  and  in 
addition  to  cutting  the  roots  exposure  to  the  sun  and  air  tor  some 
weeks  is  beneficial.  After  being  treated  in  this  manner  and 
when  covering  up  again  manure  may  be  dispensed  with  if  the 
soil  is  good.  Starving  a  vigorous  peach  tree  for  a  year  or  two 
faas^  great  effect  in  making  it  fruitful.  The  only  danger  to  be 
avoided  is  not  to  starve  it  too  long.  When  it  is  seen  that  the 
tree  is  making  a  fair  quantity  of  bearing  wood^  and  ripening  it 
thoroughly  without  artificial  aid,  then  manure  may  be  given. 
The  remarks  I  have  made  about  the  peach  may  abo  be  applied 
to  the  plum. 

W.  OOLLAN. 


Mottis  is  it  mit&iA  in  ma^nj^  ^m-hmi. 

TO  THE  EDITOR  OP  THE   "  INBIAM   FORBSTEE." 

Sir,— The  following  extract  is  taken  from  a  letter  from 
Professor  Dyer  at  Kew  which  enclosed  specimens  of  three  kinds 
of  wood  taken  from  tea-boxes  which  had  been  sent  home  from 
India,  probably  from  Assam. 

"  The  enclosed  pieces  of  wood  are  fragments  of  India  tea-chests. 
We  are  anxious  if  possible  to  know  the  names  of  the  trees  which 
furnished  them.  A  carious  question  has  arisen  about  them  which 
may  lead  to  a  law-suit.  Wood  No.  8  has  produced  the  complete 
corrosion  of  the  lead  with  which  the  chest  was  lioed.  The  metal  is  in 
fact  converted  into  a  coating  of  carbonate  of  lead  which  you  will  see 
as  a  white  incrustation  on  the  surface  of  the  wood.  The  result  of 
this  has  been  that  the  tea  became  damp,  and  deteriorated  during  the 
voyage.  Nor  was  this  the  whole  of  the  mischief;  the  wood  has  a  sour 
acid  smell  which  it  communicates  to  the  tea.  All  the  chests  packed 
in  this  wood  proved  practically  unsaleable  in  London.  It  is  therefore 
important  to  find  oat  what  this  objectionable  wood  is,  and  gibbet  it 
as  a  thing  to  be  avoided  for  the  purpose  in  the  future.  If  you  can 
help  us  with  any  information  about  it  we  shall  be  gratefal  to  you.^ 

It  was  a  great  regret  to  me  that  this  reached  me  in  camp 
away  from  the  office  collection,  with  the  aid  of  which  I  might 
b^ve  definitely  said  what  the  woods  were.    But  as  far  as  a  mere 
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meBS  from  resemblaiioe  and  the  descriptioiiB  in  the  ^^  Manual  of 
Indian  Tunbers  "  goes^  the  woods  were — 

No.  1.    Frytkrina  indica  or  mierosa  (certainly). 
„   2.     Derris  robusta  (probably).  ^ 

,,  8.    Mangifera  sylvatica  (probably). 

Professor  Dyer's  description  of  the  odoor  and  appearance  of 
No.  3  was  qoite  correct^  but  in  order  to  make  sore  and  also  to 
ascertain  if  the  wood  of  the  wild  mango  is  usually  one  of  these 
used  for  tea-boxes,  I  have  sent  the  specimens  to  Mr.  Msnn  for 
his  opinion,  and  hope  to  communicate  the  result  to  the 
"Forester." 

It  will  be  a  most  important  matter  to  warn  planters  of  the 
damage  such  woods  are  likely  to  cause  to  their  tea,  and  it  is 
therefore  to  be  hoped  that  we  may  be  able  successfully  to  trace 
the  tree  which  gives  such  an  unpleasant  wood.  I  have  known 
''champ''  wood  in  Darjeeling  give  a  similar  scent,  but  the 
specimen  was  not  "  champ/'  which  besides  is  not  used  for  tea- 
boxes.    In  Daijeeling  the  common  tea-box  woods  are— - 

Terai. — 1,  Toon ;   2,  Lampatia ;   8,  Semal ;   4,  Goguldhup ; 
6,  Kadam ;  6,  Mandania ;  7,  Mainakat ;  8,  Udal. 

Hilh.-^l,  Toon;  2, Eabashi  (maple);  3,  Mahua;  4,  Gobria; 
5,  Chilanni ;  6,  Lepchaphal ;  1,  Parsing, 

while  in  Chittagong  toon  and  others  not  well  known  are  used ; 
and  in  Chota  Nagpur  I  have  seen  salai  employed.  Perhaps 
some  one  will  favor  us  with  a  list  of  Assam  and  Cachar  tea-box 
woods  and  help  to  complete  the  list. 

J.  S.  Gamble. 


Most  of  us  have  I  fancy  at  various  times  experienced  feelings 
of  perhaps  not  exactly  delight,  but  at  any  rate  excitement  more 
or  less  pleasurable  on  the  occasion  of  the  receipt  of  an  objec- 
tion statement  to  accounts,  containing  an  order  to  refund  some 
amount  expended  on  Government  account.  One  may  have  a 
perfectly  good  explanation,  but  it  wiU  not  do,  if  the  refund  is  not 
at  once  made,  the  following  anathema  is  hurled  at  one's  head. 
'^  The  Accountant  General's  objection  must  prevail  absolutely 
"  and  immediately  even  to  the  recovery  of  erroneous  pajrments, 
'^  over  every  authority  under  that  of  the  Local  Government ; 
"  and  if  the  Local  Government  overrules  an  objection  by  the 
"  Accountant  General,  even  temporarily,  he  should  respectfully 
"  request  it  to  report  the  fact  to  the  Government  of  India."  See 
the  footnote  to  page  76  of  the  Financial  Department  Code. 
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I  tUnk^  bowever^  that  I  can  show  how  this  cariously  worded 
rnle  can  be  reduced  to  somewhat  the  shape  of  an  impossibiU 
ity  in  actual  practice,  and  to  this  end  I  have  culled  from  the 
experience  of  one  or  two  friends  instances  of  its  being  really 
quite  impossible  to  yield  that  prompt  obedience  which  every 
officer  delights  in  giving.  Thus  in  one  instance  an  officer  received 
from  a  Deputy  Commissioner  of  a  District  a  request  to  pay  a 
large  sum,  nearly  Bs.  400 1  believe,  into  the  treasury  on  account  of 
road  cess  levied  on  the  Government  Reserved  Forest;  he  objec- 
ted as  he  had  an  idea  that  Forests  were  not  liable  to  cesses,  but 
on  the  order  of  his  superior  officer  he  paid  the  amount  to  the 
Deputy  Commissioner  and  received  a  proper  acknowledgment 
which  he  sent  in  with  his  accounts  as  a  voucher.  He  in  due 
course  received  the  usual  objection  statement,  and  was  told  to 
refund  the  amount  in  current  month's  cash  book !  Being  in 
the  normal  state  of  impecuniosity,  he  was  unable  to  do  so,  and 
in  reply  regretted  that  he  had  not  such  an  amount  of  money  in 
hand,  still  he  was  told  to  refund  it;  he  temporised,  but  I  con- 
ceive that  had  he  wished  to  argue  the  matter  out  he  could  have 
reduced  it  to  an  absurdity  by  the  following  positions — first, 
that  he  had  not  the  money,  and  consequently  if  he  made  an  en- 
tiy  of  recovery  in  the  cash  book,  it  would  be  a  fictitious  one^ 
and  his  cash  balance  would  be  wrong  to  that  extent,  when 
paragraph  129  Financial  Department  Code  would  apply,  and 
he  should  report  the  deficiency  to  the  Conservator,  giving 
as  his  reasons  the  orders  received,  but  which  it  was  quite 
out  of  his  power  to  obey,  except  by  a  fictitious  entry  which 
caused  the  deficiency.  Of  course  he  might  have  borrowed 
the  money  (always  supposing  bis  credit  was  good  enough 
for  such  an  amount  as  Rs.  400),  but  I  hardly  think  Govern- 
ment would  wish  one  to  be  put  to  such  a  hardship.  Now  I 
should  be  very  glad  if  some  of  your  readers  who  are  better  up 
in  accounts  than  I  am,  would  kindly  enlighten  me  as  to  how,  in 
such  a  case,  every  one  could  be  satisfied?  Another  case  is  the 
following: — A.  held  charge  of  a  Division  to  which  Z.  was  attached 
on  special  duty,  B.  took  charge  from  A.,  but  after  a  few  months 
was  transferred  and  C.  took  his  place.  Soon  after  C.'s  taking 
charge  Z.  was  also  transferred  to  another  province  in  this  case. 
Presently  came  an  objection  statement  giving  notice  that  whereas 
Z.  had  wrongfully  drawn  travelling  allowance  while  halting  at 
the  head-quarters  of  the  Division  to  which  he  was  attached, 
the  amount  must  be  refunded  in  current  month's  accounts.  The 
charge  was  made  during  A.'s  having  charge  of  the  Division, 
and  yet  poor  innocent  C.  is  told  to  refund  it !  Of  course  he 
did  no  such  thing,  but  at  once  sent  a  copy  of  the  order  to  wicked 
Z.  far  far  away,  and  requested  him  to  comply  with  the  objection 
at  once.  Some  months  after  Z.  replied  in  effect  that  he  didn^t 
seem  quite  to  see  it,  and  that  he  had  a  perfect  right  to  charge 
the  amount,  as  the  head-quarters  was  not  his  head-quarters . 
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and  flo  mach  time  was  wasted.  Well,  here  is  a  oaae  in  which 
it  ifl  manifestly  absurd  that  C.  should  pay  up  the  amount  at 
once,  bad  he  done  so  Z.  would  not  have  given  it  to  him,  and  poor 
C.  would  have  had  to  wait  a  long  time  to  get  the  Conservator's 
sanction  to  his  drawing  the  money  again.  Of  course  I  quite 
agree  that  it  is  right  and  proper  that  there  should  be  a  revising 
authorit]^  to  see  that  we  don't  waste  the  money  entrusted  to 
us,  but  the  order  above  quoted  is  I  think  the  very  quintessence 
of  red  tape,  and  the  sooner  it  is  modified  the  better,  for  as  it  now 
stands  it  is  quite  impossible  for  it  to  be  obeyed  even  by  the  most 
zealous  officer,  as  I  think  I  have  shown  in  the  first  of  the  two 
esses.  It  will  be  observed  that  early  in  this  article  I  have  used 
the  phrase  '^  curiously  worded  rule,"  and  I  will  now  proceed  to 
,  explain  why  I  did  so.  I  would  ask  in  the  first  place,  what  is 
the  meaning  of  the  words  ''even  to  the  recovery  of  erroneous 
payments ; "  if  the  payment  made  by  an  officer  was  an  erroneous 
one,  then  on  his  beiug  informed  of  it  of  course  he  would  willing- 
ly refund  it,  but  I  fiul  to  understand  the  almost  apologetic  tone 
of  these  words  ''even  to  the  recovery  of  erroneous  payments;" 
I  am  told  that  what  is  meant  is  "  even  to  the  recovery  of  pay- 
ments which  though  correct  in  themselves  have  not  been  sanc- 
tioned," it  may  be  so,  but  the  words  fail  to  convey  that  idea. 
The  grammar  of  the  last  part  of  the  order  is  somewhat  shaky 
I  think,  vi$.,  "  and  if  the  Local  Government  overrules  an  objec- 
tion by  the  Accountant  General,  even  temporarily,  Ae  should 
respectfully  request  ii  to  report  the  fact  to  the  Government  of 
India."  I  may  be  wrong,  but  the  "he"  and  "it"  seem  hardly 
happily  arranged. 

The  Fistu. 


I  FonwABD  you  the  following  account  of  a  bit  of  good  sport  I 
had  yesterday,  which  you  might  like  to  insert  in  the  "Forester.'* 

The  day  before  yesterday,  about  half-past  8  in  the  after- 
noon, I  had  a  beat  for  spotted  deer  near  my  camp ;  as  nothing 
came  out  except  a  couple  of  jungle  fowl,  I  was  proceeding  to  beat 
another  bit  of  jungle  a  short  distance  off,  when  one  of  the  beaters 
came  up  and  said  ne  had  seen  a  cow  freshly  killed  in  the  under*- 
wood  about  200  yards  from  where  I  was  standing  at  the  time. 
Of  course  off  I  went  to  inspect,  and  sure  enough  there  was 
a  small  cow  and  quite  near  a  small  calf ;  both  freshly  killed. 
Fart  of  the  cow  was  eaten,  but  the  calf  was  intact. 

As  it  was  about  4  o'clock  I  sent  for  my  ladder^  and  sat  up 
over  the  cow  until  dark. 

Nothing  however  turned  up. 
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Yesterday  morning  news  was  brought  in  to  camp  that  both 
the  cow  and  calf  hm  been  picked  dean^  so  I  sent  for  coolies 
and  had  a  beat. 

About  ten  minutes  after  the  beat  commenced,  a  fine  tigress 
came  near  where  I  was  sitting  and  spotting  the  shikari  above  me 
roared  and  went  back.  Ten  minutes  after  out  she  came  again 
with  a  run  about  90  yards  oflF,  giving  me  a  very  bad  snap-shot^ 
which  I  would  not  have  been  surprised  to  have  missed.  How- 
ever, she  vanished  into  the  jungle  beyond.  A  few  moments  after 
the  tigress  passed  out,  came  a  nearly  full-grown  cub  which 
I  dropped  there  and  then,  and  as  it  was  lucking  about  I  fired  two 
shots  to  quiet  it.  Scarcely  had  I  fired  the  second  shot  when 
out  came  another  also  nearly  full-grown  cub,  which  I  tumbled 
over,  and  as  it  got  on  its  legs  gave  it  a  parting  shot  before  it 
went  off.  After  getting  down  from  my  ladder,  I  followed  up 
the  wounded  beast  I  had  last  fired  at,  getting  lots  of  blood, 
but  did'nt  it  go  ?  For  four  hours  it  kept  moving  on  through  the 
thorny  bamboos  near  the  bank  of  the  river. 

At  last  I  came  on  it  lying  down,  and  on  stepping  aside  to 
get  a  good  shot  it  must  have  seen  me,  for  getting  on  its  legs 
it  came  straight  on,  but  just  as  I  was  going  to  fire  it  turned  in  a 
half-hearted  manner  to  one  side,  going  as  hard  it  could  ;  it  gave 
me  a  beautiful  shot  with  the  8-Dore  ;  over  it  went  never  to 
rise  again. 

The  tigress  was  now  to  be  accounted  for,  so  going  back  to  where 
I  first  fired  at  it,  I  found  a  little  hair  but  no  blood,  so  I  thought 
I  must  have  missed,  and  knowing  that  there  was  a  likely  piece 
of  jungle  a  little  distance  off,  I  went  along  with  the  beaters  and 
took  up  my  place.  Sure  enough  there  she  was,  and  came  out 
right  into  the  maidan  about  40  yards  from  where  I  was  sitting. 
One  shot  was  enough,  but  to  make  things  certain  I  gave  her 
another,  and  wasn't  I  pleased  to  find  she  measured  9  feet  6^  inches 
—a  very  big  tigress  for  these  parts.  The  first  cub  was  7  feet  8 
inches,  the  second  7  feet  6  inches. 

Not  a  bad  morning's  sport,  and  all  before  breakfast. 

FOKESTIBB, 

December  17M,  1882.  j^.  Canara. 
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mt  Padt[a»  (|fl«8t  %d  1882. 

Those  who  have  watched  the  progress  of  the  struggle  with 
the  Madras  authorities  to  induce  them  to  secure  the  forest 
interests  of  the  Presidency, — a  struggle  which  has  been  going 
on  for  the  last  ten  years  or  more,  will  hail  with  interest,  the 
evidence  that  the  war  has  been,  so  far,  brought  to  a  conclusion^ 
afforded  by  the  passing  of  the  Madras  Forest  Act.  An  Act  to 
remove  all  doubts  as  to  the  validity  of  this  local  Forest  law,  has 
been  also  passed  by  the  Legislative  Council  of  India. 

A  few  words  will  be  desirable  to  explain  why  this  latter  Act 
was  necessary. 

The  present  local  Legislature  of  Madras  owes  its  existence 
to  the  Indian  Councils  Acts  (24  and  25  Vic.  cap.  67)  of  1861. 
But  Acts  passed  locally,  cannot  repeal,  specifically,  or  in  effect, 
any  Act  of  the  Imperial  Council  of  a  date  subsequent  to  1861. 
The  Forest  Act  does  (or  is  supposed  to)  affect  in  some  parti- 
culars, the  Evidence  Act,  and  Easements  Act  (which  is  in 
force  in  Madras).  It  provides,  for  example,  that  under  given 
conditions,  rights  (which  unfortunately  may  come,  under  the 
Easements  Act)  are  not  to  grow  up,  that  certain  rights  not 
claimed  in  due  time  and  manner,^  are  to  be  deemed  ex^ 
tinct,  that  certain  suits  cannot  be  brought,  &c.  These  are 
matters  that  but  for  this  Act,  would  be  guided  by  the  ordinary 
law.  Now,  as  long  as  the  ordinary  law  remains  unwritten,  as 
what  is  called  "  common  law,"  that  is— generally  understood 
rule  which  all  Courts  unite  in  enforcing,  any  Legislature  can 
introduce  such  amendments  or  restrictions  as  it  pleases.  But 
when  once  the  law  has  been  put  into  an  enactment  by  the 

*  The  Easements  Act  (5  of  1883)  which  affects  two  important  forest  provin- 
ces— the  Central  Provinces  and  Coorg  under  the  Government  of  India,  as  weU 
as  Madras,  hnt  is  not  yet  extended  to  anj  otiier  part  of  India,  is  most  awkward 
in  relation  to  forest  rights.  For  forest  rights  cannot  in  India  be  said  to  be 
always  real  rights,  that  is  always  attached,  not  to  a  person  as  an  individual,  bat 
to  him  as  the  owner  for  time  being  of  snch  and  such  a  house,  monastery,  temple, 
field,  &C.,  &c.  In  point  of  fact  they  are  sometimes  real,  and  sometimes  purely 
personal  (or  as  the  English'  Lawyers  call  it~*<  in  gross  ").  Well  then,  all  such 
rights  as  are  real,  or  for  the  beneficial  enjoyment  of  some  property,  are  under  the 
Easements  law,  and  all  such  rights  as  are  purely  attached  to  the  person,  are  not 
under  that  law. 
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Imperial  Council,  tben  any  specifio  provision  of  a  local  Legis- 
lature migbt  dash  with  the  former;  hence  a  legal  release  from 
the  difficdty  is  required,  and  this  is  accomplished  by  the  second 
of  the  two  Acts  now  passed. 

In  its  general  form,  the  Madras  Act  does  not  differ  much 
from  our  own  Act  of  1878,  and  it  will  be  observed  that 
some  of  the  defects  of  the  Indian  Act  have  disappeared; 
Chapter  III.  replaces  Chapter  lY.  of  the  Act  of  187S  and  with 
a  new  title.  Nevertheless  the  procedure  for  Reserving  forests 
lias  been  made  more  than  ever  cumbrous,  and  we  have  great 
fears  that  it  will  not  work.  If  Settlement  Officers  can  be  found 
who  will  take  an  CDlightened  view  of  things,  and  who  will 
recognize  how  vitally  necessary  are  forests  to  the  Madras  Pre- 
sidency; if  when  found,  such  officers  will  set  themselves  to  do 
what  is  reasonable,  and  to  work  the  Act  in  a  liberal  spirit,  then 
the  present  provisions  may  prove  harmless ;  but  if  not^  we  may 
be  sure  the  progress  will  be  retarded.  In  that  case,  with  all  the 
pomp  and  parade  of  words  in  this  Act,  the  results  will  be  poor* 

The  fact  is,  the  forest  legislation  in  India  is  always  beset  by 
certain  more  or  less  grave  difficulties,  arising  partly  from  popular 
error,  and  partly  from  sentiment  which  is  apt  to  belong  to  the 
class  of  very  arrant  humbug  indeed.  At  one  time  it  was  that 
forest  fires  did  no  harm.  That  absurdity  has  been  got  rid  of; 
but  then  another  rose  in  its  place,  which  is  still  rampant 
and  was  so  especially  in  1878*  That  notion  is,  that  if  only 
the  great  bulk  of  forest  lands  are  let  alone, — if  only  general 
rules  are  made  prohibiting  any  flagrant  acts  of  destruction—- 
somehow  or  other,  they  will  continue  for  ever  to  supply  as 
much  material,  in  the  way  of  grass  and  wood,  as  any  one  can 
want,  no  matter  that  rights  are  not  limited  or  settled,  and  that 
every  one  is  free  to  do  as  he  likes  (subject  to  the  general  re« 
striction  stated).  This  being  so,  it  is  supposed  that  if  a  rela- 
tively small  area  is  carefully  "Reserved"  for  producing  very 
superior  wood,  that  is  all  that  is  wanted.  This  fatal  error  was 
unfortunately  adopted,  but  in  a  neat  and  plausible  form,  in  the 
Hon'ble  Mr.  Hope's  speech  in  Council  when  introducing  Act 
YII.  of  1878.  It  is  true  that  the  Act  as  it  stands  does  not  really 
mean  this ;  nor  has  the  Government  of  India  in  guiding  the 
forest  policy  of  the  provinces,  ever  admitted  it;  fortunately 
also.  Acts  are  to  be  interpreted,  not  by  the  views  of  indivi- 
duals, however  able  and  distinguished,  but  by  their  own  meaning 
rightly  understood.  Still,  the  heading  of  Chapter  IV.  does  lend 
some  colour  to  this  error,  because  it  treats  the  "  Protected  Forest,^' 
so  called,  as  if  it  were  a  elats  of  permanent  JoreH  estates : 
and  as  if  there  could  be  such  a  class,  where  neither  are  rights 
authoritatively  decided,  nor  are  they  limiied  to  what  the  forest 
can  properly  bear.  Moreover  the  view  once  abroad,  has  given  rise 
to  many  doubts :  and  iu  the  Punjab  especially^  much  severe  con- 
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E  test  has  been  necessary  to  prevent  important  forests  being  left  to 

be  eventaally  ruined  under  the  system  in  question.  It  was  there- 
fore wisely  determined  (when  the  Forest  advisers  of  Government 
could  not  get  the  matter  put  beyond  doubt)  at  least  to  prevent 
the  Acts  going  beyond  those  provinces  over  which  the  control 
of  the  Government  of  India  was  practically  suet  that  no  mis- 
application  of  the  Act  was^  in  the  end,  to  be  feared.  This  effort 
was  successful;  Burma  and  Madras  were  excluded*  In  1881 
a  proper  Act  was  separately  passed  for  Burma^  and  now  there 
is  a. further  Act  for  Madras. 

The  real  use  of  such  a  Chapter,  is  to  afford  a  temporary  protec- 
tion of  a  general  character,  to  lands  regarding  which,  owing 
to  the  backward  or  otherwise  undeveloped  condition  of  the 
locality,  it  is  not  yet  inown,  whether  their  final  retention  will 
be  needed;  and  further  it  may  be  applied  to  those  (happily  rare) 
cases,  where  owing  to  action  taken  in  former  years,  the  hands  of 
Government  are  so  tied,  that  nothing  can  really  be  done  pro* 
perly ;  and  in  such  a  case  any  sort  of  check  is  better  than  none. 

In  Madras,  however,  a  new  difficulty  came  to  light.  It  was 
found  that  while  great  tenderness  was  affected  for  all  possible 
forest  rights  as  if  they  were  very  fixed  and  urgent  in  character,— 
and  while  legislators  were  anxious  to  make  the  work  of  forest 
constitution  as  difficult  as  possible,  all  the  while  the  Collectors 
were  granting  away,  lands  of  ectacUy  the  same  kind^  loitAout  any 
settlement  of  rights  at  all  I  If  then  these  ''  rights ''  did  not  need 
to  be  provided  for  when  land  was  to  be  brought  under  the 
plough,  how  was  it  that  if  the  land  was  wanted  for  forest^  there 
should  suddenly  arise  a  need — not  only  for  fair  settlement — but  for 
a  minutely  suspicious  and  troublesome  procedure?  No  one  can 
answer  this  question  but  those  who  do  not  choose  to  answer  it. 
The  only  thing  to  be  done,  was  to  make  use  of  the  '  Protection ' 
chapter,  to  introduce  provisions  enabling  the  Governor,  to  j!?f«^  a 
stop  to  free  and  easy  granting  and  leasing  of  waste  land,  but  to  keep 
the  waste  in  hand  so  that  on  maturer  reflection,  an  opportunity 
for  making  it  into  forest  would  be  reserved.  The  Bill  contained 
useful  clauses  to  this  effect ;  but  the  Select  Committee  has  mis- 
understood and  altered  them,  so  that  now  the  object  is  defeated. 
What  with  the  vagueness  of  Chapter  III.  and  the  technicality  of 
Chapter  II.,  we  are  afraid  that  nothing  but  very  unsatis- 
factory results  will  follow. 

Instead  then  of  the  Act  indicating  clearly,  a  rigbt  and  tme 
policy,  compelling  unwilling  officials  to  right  action,  we  have 
BOW  inefficient  provisions,  which  are  not  in  themselves,  we 
admit,  very  bad,  but  which  will  do  harm,  unless  good  officers 
act  in  such  a  way  as  to  overcome  tiie  difficulties  they  create  or 
leave  unremoved.  This  is  not  a  commendable  state  of  things 
for  a  new  Act. 
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Chapter  IV.  (oontrol  over  private  lands)  is  less  important 
in  India  than  in  almost  any  other  conntry^  because  there  has 
been  less  alienation  of  forest  and  waste  land,  and,  as  a  fact, 
it  is  generally  the  case  that  forest  on  hill  ranges  and  at  the 
head  waters  of  streams  and  torrents  is  in  Government  hands, 
since  cultivation  does  not  readily  betake  itself  to  those  parts. 
The  system  of  temporary  cultivation  known  as  ''jum,^'  ''kumri'' 
(tonngylL  in  Burma}^  and  by  other  names,  does  indeed  specially 
affect  such  places,  but  it  will  be  observed  that  it  is  (or  rather 
we  should  say  may  be)  practically  guarded  against  by  the  Act ; 
since  either  it  will  be  settled  properly  when  the  forest  is  reserved, 
or  it  can  be  prohibited  under  Chapter  III.,  as  the  case  may  be. 

In  Burma,  it  was  a  subject  of  such  strong  prominence, and  had 
also  been  mentioned  in  the  Land  Act,  that  it  was  then  thought 
necessary  to  supplement  the  Land  Act,  and  deal  with  it  speci- 
fically.    No  sucn  difficulty  has  arisen  in  Madras. 

It  is  then  chiefly  only  in  hill  ranges  where  many  grants  have 
been  made  to  planters,  or  where  unfortunately  in  former  days 

Erivate  rights  have  been  recognized,  that  this  Chapter  will  ever 
e  called  into  play. 

This  statement  may  surprise  some  readers  who  have  hitherto 
ima^ned  that  in  Madras  the  great  obstacle  in  the  way  of  forest 
conservancy  was  the  fact  that  all  the  waste  land,  or  a  large 
part  of  it,  was  private  or  village  property.  This  was  indeed 
in  former  days  stated :  but  it  appears  that  the  statement  was 
a  loose  one,  and  was  based  on  the  old  exploded  error,  that  be- 
cause certain  people  had  rights  of  user  in  the  waste,  therefore 
they  were  (in  a  way)  owners  of  it.  It  is  now  fully  admitted 
that  except  where  waste  has  been  included  in  a  zemindary  estate 
or  in  a  '*  poUiam,'^  or  has  expressly  been  allowed  to  be  beyond 
Government  control,  there  is  no  general  exception  in  the  Mad- 
ras Presidency  to  the  ordinary  rule  prevailing  throughout  India, 
that  primd  fade  the  proprietary  right  to  the  waste  vests  in  the 
State.  We  are  indeed  still  in  the  dark  as  to  what  has  been  settled 
r^rding  the  hills  in  Kanara;  for  we  know  that  when  North 
Kanara  was  transferred  to  Bombay,  a  claim  to  the  waste  was 
euccessfully  resisted,  and  the  decision  upheld  by  the  High  Court. 
The  Government  of  India,  it  is  believed,  interfered  to  prevent  the 
Madras  Government  giving  away,  as  they  were  doing,  similar  for- 
est in  South  Kanara ;  but  what  has  been  the  final  result  we  do 
not  know.  The  Malabar  hills  we  believe  have  always  been  held  to 
be  private  property,  but  the  history  of  Malabar  is  quite  peculiar. 
It  is  probably  for  the  decision  of  such  special  cases,  that  the 
detailed  provisions  for  a  lorest  Court  in  Chapter  YI.  have  been 
entered.  A  general  provision  of  the  kind  exists  in  the  Indian 
Act,  bat  no  case  has  yet  arisen  in  which  it  has  been  found 
desirable  to  put  it  in  force.  In  Madras  the  details  are  much 
more  minute,  which  leads  to  the  supposition  that  cases  of  diffi- 
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cnlty  will  arise,  for  which  such  a  Court  may  be  desirable.  It 
will  certainly  prevent  the  too  preponderating  influence  of  the 
special  views  which  some  local  magistrate  may  hold,  and  to 
whom,  in  the  ordinary  course,  forest  appeals  regarding  the  con- 
stitution of  forests  land  as  forest  estates  subject  to  the  law,  would 
lie. 

The  Act  contains  a  few  matters  which  might  well  have  been 
left  out.*  It  goes  without  saying  (in  sec.  £1)  that  the  Govern- 
ment can  work  its  own  forests,  and  the  officers  cutting  wood,  &c., 
are  not  committing  an  offence,  and  the  mention  of  the  subject 
there  might  give  rise  to  the  doubt  whether  the  District  Forest 
Officers  would  be  similarly  protected  in  cutting  trees  from  land 
not  under  that  chapter  but  under  Chapter  III. 

We  are  inclined  to  approve  of  the  (new)  sec.  3,  which 
in  so  many  words  bars  the  jurisdiction  of  Civil  Courts  in  a  suit 
for  right  so  soon  as  the  preliminary  notification  of  the  inten- 
tion to  reserve  is  issued.  Such  an  express  declaration  is  not 
made  in  the  Indian  Act, — nor  is  it  absolutely  necessary,  for  if  the 
suitor  got  a  decree  it  would  have  no  effect  unless  he  brought  his 
decreed  right  to  be  admitted  by  the  Settlement  Officer,  and 
though  that  Officer  might  regard  the  decree  as  strong  evidence, 
he  would  not  necessarily  be  bound  by  it. 

We  dislike  the  allusions  in  sec.  7  and  again  in  see.  18,  to 
"  pattas,''  because  they  are  misleading,  and  not  very  logical.  If 
the  '^  patta ''  represents  a  permanent  grant,  (and  the  ordinary 
ryot^s  patta  implies  a  permanent  right  to  his  land,)  then  the 
issue  of  one  is  against  the  terms  of  sec.  24,  and  even  if  issued 
with  the  sanction  of  the  Oovernor  in  Council  as  allowed,  it 
would  be  against  that  section ;  and  care  will  have  to  be  exercised 
that  some  Oovernor  hostile  to  rational  forest  conservancy,  like 
his  Grace  of  Buckingham,  does  not  employ  this  means  of  nulli- 
fying the  permanent  character  of  the  forest  estates. 

If  the  patta  is  only  a  grant  of  the  use  of  land  for  a  time,  then 
already  by  sec.  18  it  can  not  be  granted  except  by  Govern- 
ment order.  This  would  seem  clear,  for  it  can  hardly  be  that 
the  terms  ^'by  or  on  behalf  of  Government^'  in  sec.  18  aie 
intended  to  include  a  Collector  or  other  official  acting  ^on 
behalf'  of  Government  of  his  own  mere  will  and  fancy :  if  it  is, 
the  words  ought  to  be  expunged  as  very  mischievous.  When  we 
remember  how  waste  land  rules  have  hitherto  been  worked,  we 
see  only  too  much  reason  to  fear,  that  much  alienation  of  waste 

*  It  is  carioas  to  note  how  little  generallj  that  naefDl  Act  the  General 
Claiues— Act  I  of  1868,  is  known.  Even  the  Advocate  General  of  Madras  ap- 
pears not  to  know  that  the  term  **  imprisonment "  is  already  defined  bj  Uie  Act 
(which  applies  as  well  to  Madras  as  elsewhere),  and  he  has  only  repeated  the  defi- 
nition, by  entering  it  in  the  Forest  Act,  sec.  2.  - 
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^91  go  on  under  these  wide  terras^  while  the  slow  process  of 
TeserYing  a  few  small  tracts,  is  being  tedioasly  carried  through. 

It  is  evident  in  Chapter  V.  that  the  transport  of  timber  by 
land  or  water  cannot  be  a  serious  business  in  Madras^  otherwise 
it  is  impossible  to  see  why  the  penalty  should  be  restricted  as 
it  is  in  sec.  86.  As  a  rule^  offences  against  timber  in  transit 
are  worse  than  any  other ;  for  a  person  may  in  mere  ignorance, 
or  under  the  inveterate  belief  (common  to  all  peasantry)  that 
forests  are  ''common''  property,  commit  the  offence  of  trespass, 
wood-cutting,  and  so  forth ;  but  the  man  who  removes  marks,^ 
sets  rafts  adrift,  smuggles  timber,  conceals  it  for  the  purpose  of 
theft  and  so  forth,  is  in  nine  cases  out  of  ten  a  downright  crimi- 
nal, and  it  is  not  easy  to  see  why  in  the  former  case  (sec.  21) 
the  limit  of  imprisonment  should  be  six  months  and  in  transit 
offences  (sec.  86)  only  one  month ;  (except  under  aggravated 
circumstances  when  it  may  be  doubled). 

The  power  of  arrest  (sec.  51)  is  confined  as  it  is  in  the  Burma 
Act,  and  as  this  is  what  is  always  done  in  practice,  even  under 
the  wider  powers  of  the  Indian  Act,  it  is  better  to  have  it  so 
worded. 

The  power  to  hold  enquiries  into  forest  offences,  (sec.  59,  i) 
is  subject  to  the  same  ambiguity  as  the  provision  in  the  Indian 
Act,  which  has  formed  the  subject  of  correspondence  in  this  Jour- 
nal, but  no  doubt  it  is  better  to  introduce  a  matter  of  this  sort 
gently.  It  will  be  rendered  definite,  when  its  utility  is  demon- 
strated by  practice,  and  the  actual  requirements  of  the  forest 
officer  in  this  respect,  are  better  known. 

The  provisions  of  sec.  65  enabling  the  Government  to  dele- 
gate certain  of  its  powers  to  the  Board  of  Revenue  may  be 
viewed  with  some  alarm ;  but  practically  such  questions  always 
do  go  to  the  Board,  and  although  the  resurrection  of  questions 
consigned  to  the  Lethean  shades  of  the  Board  may  be  slow, 
still  it  is  always  possible  that  Orpheus-like,  an  energetic 
Governor,  such  as  Mr.  Grant-Duff,  will  have  power  by  the 
smart  strains  of  his  official  lyre,  to  charm  the  slumbering 
questions  into  practical  solution  and  ultimate  sanction. 

On  the  whole  then  we  cannot  very  warmly  congratulate  the 
Madras  Presidency  on  its  new  Forest  Act.  The  Act  is  worse 
than  the  Bill ;  but  we  are  nevertheless  disposed  to  view  the 
whole  matter  hopefully.  Only  now  all  will  depend  on  how 
offieen  worh  The  task  of  bringing  forest  affairs  in  Madras 
into  anything  like  a  sound  condition  is  an   herculean  one, 

*  Sec.  50,  wonld  not  oorer  the  case  of  a  mark  of  a  private  owner  frandn- 
lentiy  removed  trakn  timber  ;  though  the  Penal  Code  might  perhaps  be  made 
applicable. 
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and  we  believe  that,  the  Act  apartj  mnch  real  progress  has  been 
made*  For  this  the  credit  is  due  to  Mr.  Brandis,  who  has  been 
foremost  in  keeping  the  pressing  question  of  our  Southern  Forests 
before  the  attentioa  of  Governmeatr— a  task  of  no  little  di£ScuIty 
and  delicacy,  and  who  now,  at  the  close  of  a  long  and  honorable 
career  of  almost  unexampled  self-devotion  to  forest  interests,  has 
foregone  the  comparative  repose  which  he  might  have  claimed  as 
bis  due,  and  has  not  hesitated  once  more  to  face  the  dangers  of 
a  new  and  trying  climate  and  all  the  labor  of  ravelling  out  knot- 
ted and  tangled  difficulties,  and  overcoming  local  obstructive- 
nesB. 

The  Act  shows  that  ignorance  and  prejudice  have  'not  alto- 
gether disappeared ;  but  still,  on  the  whole,  if  the  present  Act  is 
compared  with  what  the  Madras  Government  expressed  in 
their  first  Act  (which  was  happily  vetoed)  it  will  be  seen  that 
something  has  been  done,  indeed  more  than  something  if  the 
present  enlightened  Governor  will  only  insist  on  the  steady 
progress  of  forest  constitution  and  the  stoppage  of  hasty  and 
ill-considered  alienation  of  waste  lands. 

In  conclusion  we  have  only  to  regret  that  this  Act  is  now  left 
in  such  a  state,  that  the  future  of  the  forests  is  altogether 
dependent  on  the  action  taken  by  the  Governor  and  by  the 
Settlement  Officers  he  appoints.  They  can  work  the  Act 
usefully  if  they  choose,  but  they  can  also  make  it  very  obstruc- 
tive. Not  only  so,  but  the  re-organization  of  the  forest  staff 
must  proceed:  even  a  better  Act  than  this  would  not  work 
without  an  intelligent,  vigorous  and  contented  forest  service; 
and  it  is  to  be  hoped  that  a  thorough  re-organization  of  divisions, 
and  of  their  personnel,  with  a  strong  infusion  of  new  blood,— 
of  men  practically  and  scientifically  trained  in  the  great  prin- 
ciples of  their  noble  profession— -will  be  at  once  proceeded  with; 
without  this  all  will  be  useless. 

Nor  must  the  Government  fear  to  face  the  necessary  delay 
nor  the  necessary  cost.  Past  administrations,  be  it  their  fault 
or  their  misfortune,  have  reduced  the  Forest  fortunes  of  Madras 
to  a  very  low  ebb,  financially  speaking,  indeed.  This  cannot  be 
undone  in  a  moment  or  for  nothing.  An  Act  of  the  Legislature 
will  not  suddenly  result  in  a  surplus,  nor  restore  mature  teak 
trees  to  hills  which  have  been  recklessly  denuded  of  them. 

In  this  matter,  the  Government  of  India  perhaps,  needs  more 
warning  than  the  Government  of  Madras.  They  must  be  con- 
tent for  some  years  to  spend  money;  only  requiring  that  the 
seed  sown  is  vital,  that  the  work  done  is  solid  and  well  con- 
sidered. 

B.  P. 
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She  jAtntnal  aji  dfmtestitg  and  (^Mt  Panajim^ni 

Thb  somber  for  October  contains  an  accoant  of  the  Amer- 
ican Forestry  Congress  which  will  be  read  with  interest. 
It  seems,  however,  that  most  of  the  papers  were  reports,  which 
we  have  now  heard  over  and  over  a^in,  and  are  really  now  per- 
soaded  of  as  "  first  principles/'  Will  the  American  writers  now 
go  beyond,  repeating — ^time  after  time,— what  a  terrible  des- 
truction of  timber  is  going  on,  how  sad  it  is  the  forest  should 
be  burnt,  how  monstrous  that  a  fine  tree  should  be  ringed  for 
the  sake  of  its  resin  or  gum,  and  so  forth,  and  will  they  now 
show  some  sign  that  they  appreciate  the  only  real  remedy,  which 
is  to  establish  in  all  the  States,  extensive  well  managed  Fcreei 
JSitates  vnder  tie  cotUrol  cf  the  State.  Till  this  is  seriously  taken 
in  hand,  all  the  Congresses,  Associations,  Journals,  and  other  such 
institutions,  will  only  end  as  they  begin  in  talking  or  writing. 

Those  interested  in  "  big  trees  '^  will  find  some  interesting 
reading  and  good  pictures  in  the  review  of  '^  Throtigh  America!^ 
More  of  the  same  sort  is  also  to  be  found  in  the  next  paper 
''  ForeH  Bambles  in  Cdli/omia/' 

The  lecture  on  Underwood  is  not  adapted  to  India,  but  almost 
every  paper  of  this  kind  yields  some  hints  and  new  ideas. 

^  Mr.  McCorquodale's  paper  on  thinning  or  pruning  trees  is  con- 
tinued. The  concluding  remarks  of  this  paper  will  amuse  students 
from  Nancy,  and  will  afford  another  indication,  how  absolutely 
unable  to  realize  the  conditions  of  natural  forestry  on  a  large 
scale,  are  our  accomplished  tree-growers  of  England  and  Scotland. 


The  November  number  contains  a  welcome  to  the  first  number 
of  an  American  Journal  of  Forestry,  and  we  heartily  echo  the 
welcome ;  but  should  these  words  fall  under  the  eye  of  the  Edi- 
tor or  Contributors,  we  would  beg  them,  once  more  to  direct  their 
attention,  to  the  setting  aside  of  large,  well  demarcated  areas 
of  State  Forest  as  the  sine  qud  nan  for  success  in  America. 

Why  this  number  contains  a  long,  and  by  no  means  inter- 
esting review  of  a  novel,  which  has  nothing  on  earth  to  do  with 
Forestry,  we  cannot  imagine.  It  is  embellished,  however,  by  an 
enlivening  sketch  of  a  skeleton  hanging  from  a  gallows  by  the 
way  side. 

Beyond  a  few  extracts  from  other  papers  there  is  nothing  to 
inter^  the  Indian  Header. 


9h^  ^nt^t[t(ait  Jftmtttsl  if  4|DtRstrs* 

Wb  have  received  Parts  1  and  2  of  the  new  American  Jcfur^ 
wd  of  Foresibry^  and  heartily  sympathise  with  the  morement  in 
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favor  of  Forest  Conservancy  which  is  taking  place  in  the  United 
States  and  Canada. 

Dr.  Hough,  Chief  of  the  Forestry  Division,  United  States 
Department  of  Agriculture,  and  author  of  a  book  on  Forestry, 
(a  notice  of  which  will  shortly  appear  in  our  pages,)  is  tne 
Editor,  and  we  hope  that  he  will  be  able  to  do  for  America 
what  Mr.  Brandis  has  done  for  India,  that  is  to  lay  deep  and 
broad  foundations  of  Forest  Conservancy. 

With  a  popular  and  decentralized  Government,  and  with 
most  of  the  State  lands  in  private  hands,  it  will  be  a  most  diffi- 
cult task,  but  we  gather  that  in  the  State  of  Michigan,  there 
are  still  large  areas  of  State  Forest,  still  unalienated,  and  this 
is  doubtless  the  case  in  other  States  as  well,  and  the  sooner  these 
are  set  apart,  and  managed  by  a  State  Forest  Department,  the 
better  for  the  future  prosperity  of  the  Western  Continent. 

Although  vast  areas  of  forest  land  have  been  worked  over,  it 
must  not  be  supposed  that  the  young  growth  has  everywhere 
been  destroyed,  though  we  do  read  of  ruined  forests,  which  are 
well  described  in  the  following  extract  from  Mr.  E.  F.  Smith's 
Flora  of  Michigan, 

<<  The  valuable  trees  were  all  felled  years  ago,  and  the  lumberman 
moved  on  to  fresh  spoils,  leaving  behind  an  inextricably  confused 
mass  of  tree  tops,  broken  logs,  and  uprooted  trunks. 

"  Blackberry  canes  spring  np  everywhere  forming  a  tangled  thicket, 
and  a  few  scattering  poplars,  birches,  and  cherries  serve  for  arboreal 
life,  abo?e  which  tower  the  dead  pines,  bleached  in  the  weather  and 
blackened  by  fire,  destitute  of  limbs,  and  looking,  at  a  distance,  not 
unlike  the  masts  of  some  great  harbor.  Thousands  of  such  acres, 
repellant  alike  to  the  botanist  and  settler,  can  be  seen  in  any  of  our 
northern  counties/' 

But  the  London  Timber  Trades  Journal  has  a  paper  headed 
*  Forest  Extermination  Denied,'  fr^n  which  we  give  the  fol- 
lowing : — 

*'  We  have  heard  so  much  lately  about  the  rapid  disappearance  of 
the  primeval  American  woods  that  we  naturally  suppose  that  in  the 
older  Btates  at  least  such  a  thing  as  a  '  boundless  contiguity  of 
shade '  is  out  of  the  question.  Yon  know  I  have  recently  come  from 
the  American  Forestry  Congress,  where  I  listened  to  papers  and 
speeches  going  to  show  that  our  native  forests  are  next  to  gone, 
and  when  Messrs.  Colton  and  Braincrd,  of  the  Norwood  Lumber 
Company,  told  me,  out  of  their  most  ample  knowledge,  that  there  are 
fifty  miles  square — 2,500  square  miles-— of  almost  virgin  spruce,  pine 
and  hardwood  forest  in  the  '  South  Woods,'  as  it  is  called  here,  I 
was  a  little  astonished.  I  knew  that  there  was  plenty  of  unsettled 
land  in  that  region,  but  I  had  supposed  that  it  had  nearly  all  been 
lumbered  over,  and,  likely  as  not,  the  best  timber  had  been  cut  off. 
Bat  my  iufonoants  say  that  such  is  not  the  case.    True,  there  hava 
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been  a  good  many  logs  cat  oot  of  the  district,  bnt  so  far  the  growth 
of  the  timber  has  fully  compensated  for  the  loss.  Bat  very  little  of 
the  land  has  been  denaded  of  its  tree  growth,  and  the  grand  old  woods 
of  the  Adirondacks,  in  the  StatCgOf  New  York,  stand  to-day  apparently 
M  nnbroken  as  they  did  a  thoasand  years  ago." 

Farther  on  the  writer  continnes :  —"  The  Norwood  Lumber  Com- 
pany has  three  mills  at  this  point,  with  a  combined  capacity  of  ]  20,000 
feet  a  day,  and  yet,  of  the  42,000  acres  that  it  has  hitherto  owned,  it 
considerB  85,000  acres  of  it  virgin  forest.  Hundreds  of  thousands  of 
acres  have  never  been  touched  by  other  than  the  sportsman's  axe. 
And  these  woods  too  are  not  scattered  or  stunted.  As  fine  spruce 
as  ever  grew  clothe  the  slopes  of  the  hills  and  mountains  of  the 
districty  which  are  not  rough  and  rocky,  and,  though  often  steep,  are 
qDite  accessible  to  the  operations  of  the  logger.  The  Norwood  Com- 
pany restricts  its  cut  to  a  diameter  of  nine  inches,  permitting  the 
smaller  trees  to  stand  for  the  use  of  future  lumbermen.  The  same 
plan  is  practised  in  Canada,  only  the  limit  is  at  twelve  inches.*^ 

We  entirely  disagree  with  the  results  at  which  the  latter 
Journal  has  arrived,  i,  e,j  "  that  in  twenty  years  after  a  campaira 
of  woodcutters  have  devastated  a  forest,  it  would  be  ready  for 
the  axe  again,  and  thus  from  forest  to  forest  and  from  age  to 
age,  they  may  go  on  ad  injinitum.''*  There  are  forest  fires, 
and  clearings  made,  and  many  other  causes  of  destruction,  and 
unless  the  better  and  more  accessible  forests  in  Canada  and  the 
United  States  are  speedily  demarcated,  matters  will  soon  have 
gone  too  far  to  hope  for  any  good  results  without  long  periods 
to  allow  of  young  growth  maturing,  and  costly  expenditure  on 
plantations. 

We  regret  that  we  have  no  space  in  the  present  number  for 
a  notice  of  Dr.  Hough's  paper  on  ^*  Forestry  of  the  Future,*' 
which  is  continued  through  ooth  numbers,  but  we  will  hope  to 
do  so  shortly. 

The  other  papers  of  the  "  American  Journal  of  Forestry  '* 
are — 

Forestry  in  Michigan,  by  Professor  Spalding. 

Larch  wood,  by  Dr.  Walder. 
Forest  fires,  by  H.  C.  Putnam. 
Reminiscences  of  Foreign  Travel,  by  Dr.  Hough. 
Beports  of  the  Cincinnati  and  Montreal  meetings  of  the 
American  Forestry  Congress,  with  some  others. 


4ot^t  %Ammist\Kixon  in  gUtiiiWslan,  1881-82. 

Thb  report  of  the  Forest  Administration  for  the  past  year  in 
our  latest  possession,  the  Biluchistan  Agency,  has  been  written 
by  Mr.  Watson,  Assistant  Conservator  of  Forests,  and  has  been 
leviewed  by  the  Government  of  India. 
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The  area  of  the  forests,  including  9,000  acres  of  cnltnrahle 
land,  under  the  Forest  Department,  was  16,478  acres,  exclusive 
of  the  Mittri  Forests,  which  are  said  to  be  very  favorably  situ- 
ated, for  the  supply  of  fuel  to  the  Aailway  works.  Since  the 
close  of  the  financisJ  year,  however,  the  Political  Agent  has  ordered 
the  forest  lands  to  be  separated  from  those  which  are  culturable, 
and  a  portion  of  the  former  to  be  assigned  to  each  village,  so 
that  it  is  very  doubtful  whether  the  remaining  area  will  be  worth 
preserving,  and  the  Oovemment  of  India  naturally  enquire 
whether  the  services  of  an  Assistant  Conservator  of  Forests 
will  be  any  longer  required  to  manage  the  Forests  of  the  fii- 
luchistan  Agency. 

Under  the  heading.  Protection  and  Improvement^  it  is  stated 
that  there  is  the  greatest  difficulty  in  controlling  the  grazing, 
the  Forest  Act  not  having  yet  been  introduced^  and  camels  broke 
into  a  small  area  of  babul  plantation,  and  gprazed  off  all  the 
seedlings,  which,  however,  are  reported  to  have  shot  up  again. 
Babul  seed  was  also  given  to  the  zemindars  in  large  quantities, 
and  drilled  in  with  their  crops  of  jowari  and  cotton,  but  though 
the  seeds  germinated,  the  whole  crop  of  seedlings  was  destroyed 
by  the  cattle. 

Substantial  fencing  appears  to  be  a  necessity  in  plantations 
in  this  Agency,  but  will  doubtless  increase  their  cost  materially. 

The  scarcity  of  water  is  said  to  render  it  impossible  to  plant 
out  more  than  very  small  areas  in  one  place,  as  irrigation  is  es** 
sential,  and  water  only  obtainable  in  small  quantities,  and  at 
uncertain  intervals  from  the  zemindars. 

Natural  reproduction  of  tamarisk  and  khandi  (Proiopis  epieigera) 
is  said  to  have  been  very  good  owing  to  the  ezceptionably  heavy 
rains.  A  nursery  for  hill  trees  1ms  been  started  at  Quetta, 
but  owing  to  the  seeds  having  been  put  down  late,  and  the 
severe  winter,  none  but  oaks  and  walnuts  survived. 

There  are  said  to  be  juniper  forests  near  Ziarat,  but  no  infor- 
mation is  given  as  to  their  area  and  accessibility. 

During  the  year  a  great  quantity  of  fuel  has  been  removed 
from  the  forests,  which  is  placed  at  1,09,895  maunds  in  the 
body  of  the  report,  and  as  8,19,2£9  maunds  in  the  returns,  and 
the  Oovernment  of  India  express  their  fear  that  the  forests  may 
have  been  overworked. 

If  however  they  are  to  be  handed  over  to  the  zemindars,  this 
fear  will  be  converted  into  a  certainty,  under  the  increased  de- 
mand for  fuel  due  to  our  occupation  of  the  country.  There 
is  nothing  in  the  report  which  gives  one  a  general  idea  of  the 
position  and  importance  of  the  forest  tracts  in  the  Ag;ency,  and 
a  map  would  have  been  very  useful  in  this  respect.  Hie  for- 
warding letter  of  the  Folitidiil  Agent  is  a  mere  docket,  and 
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neither  he  nor  Mr.  Watson  appear  to  be  at  all  anxious  to  extend 
Forest  Conservanoy  in  Bilnchistan^  though  where  fuel  and  build- 
ing material  ia  to  be  obtained  for  the  railway  and  the  troops 
after  the  existing  forests  have  been  cleared  is  not  even  hinted  at. 


Spoilt  0)f  «i<  |ai\|alr  i^jjip-i«iiti4«Itni[al  JJo^wtp, 
Salwil^,  f/tt  1881-82. 

The  introduction  to  this  report  is  written  by  Mr.  Baden  Pow* 
ell,  the  Honorary  Secretary,  who  explains  that  the  institution 
is  really  entirely  supported  by  Government  and  district  funds, 
as  the  few  Members  only  subscribe  in  order  to  get  seeds,  and 
that  there  is  no  possibility  of  getting  up  interesting  meetings, 
especially  as  the  few  people  in  Lahore  who  take  an  interest  in 
gardening,  are  away  in  the  hot  weather,  and  in  camp  in  the  cold. 

He  also  points  out  that  there  is  no  proper  gradation  of  sub- 
ordinates, and  proposes  that  the  gardeners  be  graded  on  salaries 
from  Bs.  8  to  Bs.  20. 

The  Superintendent,  Mr.  Spooner,  who  has  written  the  report, 
proposes  to  improve  the  nurseries,  which  as  the  Secretary  says 
should  be  perfect  shows,  but  which  are  at  present  unsightly  and 
unsuitable  for  the  education  of  well  grown  trees.  With  these 
admissions  it  is  maintained  that  the  work  is  on  a  sound  basis, 
and  that  the  utility  of  the  gardens  in  acclimatizing  seeds,  and 
raising  plants  so  largely  in  request  all  over  the  Province  is  un- 
questionable. 

To  come  to  the  work  done  during  the  year,  acclimatized  Eu- 
calyptus seed  from  a  species  near  Hazdra,  believed  to  be  JSi 
tereticor%u9y  and  from  another  tree,  probably  B.  resini/era  were 
distributed  in  31  districts  with*  varying  success,  though  it  is 
reported  that  many  of  the  resulting  seedlings  were  destroyed  by 
the  heavy  rainfall  of  the  year. 

The  Superintendent  made  experiments  with  the  Haz£ra  seed, 
and  succeeded  in  raising  and  transplanting  into  5  inch  pots,  1,282 
plants  in  one  case,  and  1,159  in  another,  each  from  2  oz.  of  seed. 

The  other  arboriculture  experiments  are  of  little  interest. 

Nearly  4,000  fruit  trees  were  distribated  during  the  year,  and 
a  good  work  is  being  done  in  importing  choice  varieties  of  pUn- 
tains  and  loquats. 
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III.      Notes,    Ouei\[es   and    Exti^cts. 

TO  TUK   KDITOR  07  THB   '' INDIAN   FOEESTBR/' 

DiAE  Sir, — I  mentioned  in  a  recent  number  of  the  ''Indian 
Forester/'  that  the  Spanish  Chestnut  trees  growing  at  Nachar 
and  Kilba  in  the  Upper  Sutlej  Valley,  had  not  fmit^  up  to  the 
end  of  1881.  This  year,  I  am  glad  to  say,  that  one  tree  at 
Nachar  and  three  at  Kilba  ripened  from  the  middle  of  Sep- 
tember to  the  end  of  October.  174  nuts,  quite  equal  in  size 
and  flavour  to  those  grown  in  Europe.  The  flowering  and 
fruiting  occurred  at  the  same  time  as  tiie  Horse  Chestnut,  and 
I  think,  there  is  no  doubt  that  the  Spanish  or  Edible  Chestnut 
{Castanea  vesca)  takes  kindly  to  the  soil  and  climate  of  this  part 
of  the  valley,  and  that  its  success  may  now  be  considered 
established. 

G.  G.  M. 

TO  THB  KDITOR  OF  THB  ''  INDIAN  FORBSTBR." 

Sir,— In  looking  through  an  early  number  of  the  ''Indian 
Forester,''  I  chanced  on  a  letter  written  to  the  Editor  signed  ''D,'' 
in  which  he  describes  an  idea  he  had  for  a  wooden  tramway. 

Now  a  cheap  serviceable  wooden  tramway  would  be  a  great 
boon  to  us  all,  so  I  should  like  to  know  if  "  D/s''  idea  has  been 
followed  out  by  himself  or  any  one  else,  and  with  what  result. 

I  don't  quite  understand  *'  D.'s"  idea  myself,  never  having 
seen  a  slide  such  as  he  speaks  of.  It  (his  ideal  tramway)  appears 
to  be  two  parallel  grooves  in  which  the  wheels  are  to  run,  bat  I 
should  like  to  know  how  the  grooves  are  made,  and  at  what 
cost.  Would  there  not  be  considerable  friction  against  the  sides 
of  the  grooves^  especially  up  hill?  . 

F«  B,  Dickinson. 

A  Gigantic  Cbdrus  Deodara. — I  send  you  the  dimensions 
of  a  large  Cedrus  Deodara^  which  is  standing  alone  on  a  slope 
of  25^,  in  a  soil  resting  on  gnoiss  rock,  and  about  500  yards  to 
the  north-east  of  Punang  village  in  Bashahr.  It  is  150  feet 
in  height,  and  measures  36  feel  4  inches  in  circumference  at  the 
base  ;  measuring  31  feet  6  inches  in  girth  at  6  feet  from  the 
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^oond.  Excepting  two  sunken  knots — ^which  are  not  disfigur- 
ing— ^the  tree  nas  a  clean  stem  of  45  feet  in  height  to  the  first 
branch,  and  is  a  fine  symmetrical  specimen,  showing  no  signs  of 
decay.  In  former  times,  it  was  the  village  target,  and  hundreds 
of  iron  arrow-heads  are  buried  in  its  bank,  and  it  is  said,  that  a 
man  who  had  a  grown  up  son,  before  sending  him  to  serve  in 
the  Raja's  body-guard  at  Bampur,  tried  whether  the  time  was 
propitious,  by  shooting  an  arrow  at  this  tree,  and  if  it  stuck,  his 
son  was  sent ;  but  if  it  fell  to  the  ground,  he  was  not  allowed 
to  go  that  year. — Q.  G.  M. 


C!OLD  WEATHER  FLUSH  OF  LEAVES  IN   BAL   TREES. — ^A  number 

of  measurements  are  yearly  being  made  regarding  the  growth 
of  sal,  and  statements  noted  during  what  months  of  the  year 
this  growth  is  taking  place  in  most  of  the  sal  growing  tracts  of 
India.  Perhaps  it  would  interest  those  engaged  in  recording 
these  facts  to  Know,  that  this  year  in  November  very  nearly  the 
whole  of  the  sal  along  the  outer  Sewaliks,  in  the  Saharanpur 
district,  is  throwing  out  a  vigorous  flush  of  new  leaves,  lengthen- 
ing the  shoot  in  cases  by  four  and  five  leaves.  This  I  believe  is 
quite  unusual,  and  was  most  certainly  not  noticed  last  year.  The 
trees  I  msty  mention  are  still  clothed  with  their  old  leaves  quite 
fresh  and  healthy. 

It  is  to  be  regretted  that  no  measurements  have  hitherto  been 
taken  here,  but  I  am  happy  to  state  that  the  matter  is  now 
receiving  attention.— L.  A.  E. 


Notes  from  Cyprus. — ^The  foIlo¥ring  extract  from  a  letter 
from  the  newly  appointed  Forest  Officer  in  Cyprus  will  interest 
our  readers : — 

''There  has  not  been  a  single  shower  here  in  the  plains  since  I 
came;  nor,  I  am  told,  has  there  been  any  rain  since  February  or 
March  last ;  we  daily  now  expect  the  rains.  The  thermometer  in  the 
coolest  part  of  my  house  use  to  go  up  to  90°  frequently  with  windows 
all  open — no  pmikahs  here — the  nights  were  always  cool — now  the 
weather  is  delightful.  In  the  west  of  the  Island  there  are  still  very 
fine  stretches  of  pine  forest  (pure  Pinus  naritura)\  also  a  small  area 
of  cedar,  and  on  the  highest  ridges  at  Troodos,  the  Pinua  Larido  is 
plentiful.  But  the  destruction  from  overcntting  and  tapping  for  resin 
has  been  terrible.  Madon  wrote  a  very  fall  and  able  report  on  tiie 
whole  forest  question  of  Gypra8«-perhap8  you  have  seen  it  ?  I  was 
glad  to  hear  that  Madon  had  been  given  the  O.M,G. 

''  The  Oovermnent  of  Cjpros  have  been  and  are  still  very  slow  in 
commencing  forest  conservancy  measures;  thousands  and  thousands  of 
goats  pasture  through  the  pine  forests  during  the  summer  months, 
tke  consequence  is  little  young  forest  is  to  be  seen  anywhere*  The 
coming  year  may  see  the  appointment  of  a  permanent  commission  for 
delimiting  the  State  forests  and  taking  up  reserves. 
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^'The  opinion  one  gets,  regarding  tbe  climate  of  Cjrpnis,  are  rerj 
varied.  Some  say  dnring  8  months  (let  October  to  Slst  Maj)  it  is 
second  to  no  place  in  tibe  south  of  France ;  others  again  who  hare 
been  here  for  several  years,  say  it  is  by  no  means  healthy  in  the  plains. 
From  what  I  have  seen  of  the  climate  I  much  prefer  it  to  our  own 
home  weather.  Nicosi  (the  head  quarters)  ia  of  considerable  size, 
the  ramparts  round  are  about  three  miles,  and  it  is  densely  populated 
inside,  still  almost  every  bouse  has  its  little  fruit  garden,  and  date 
trees  abound.  The  supply  of  excellent  water  is  abundant :  just  now 
grapes  and  figs  are  in  perfection — a  plateful  of  either  costs  about 
l<2.-»also  a  quart  of  the  native  wine  (the  pure  juice  of  the  grape)  is 
about  Id.  Living  is  tolerably  cheap,  but  native  servants  are  bad  as 
a  rule,  and  very  dear— a  fair  native  cook  costs  £d  or  more  per  mensem, 
plua  feeding ! " 

FoRBST  School  at  Cooper's  Hill. — ^A  friend,  at  home  on 
furlough,  has  informed  us  that  nothing  definite  has  yet  been  set* 
tied  about  the  training  of  the  new  Forest  Students  for  India, 
at  Cooper's  Hill.  There  is  even  some  talk  of  the  Agricultural 
College,  Cirencester,  being  preferred,  but  doubtless  after  Mr. 
Branais  has  seen  the  authorities  at  home,  the  best  scheme  pos- 
sible under  the  circumstances  will  be  decided  on. 

It  is  hinted  that  the  English  Foresters  are  not  at  all  pleased 
with  the  Cooper's  Hill  scheme,  as  the  education  there  is  very 
costly  (£200  a  year),  and  for  other  reasons  which  we  will  not 
enter  on,  and  that  they  would  prefer  Edinburgh  as  being  near- 
er to  the  Pine  Forests  of  North  Britain.  But  in  these  days  of 
rapid  communication  there  is  no  necessity  for  the  Forest  School 
to  be  situated  close  to  the  more  important  Forests  of  Great  Bri- 
tain, though  it  is  always  an  advantage  to  have  a  certain  area 
of  forest  land  in  the  neighbourhood.  Our  correspondent  sug- 
gests that  a  course  of  Forestry  could  be  established  at  Kew,  there 
are  splendid  gardens,  museums,  and  botany  lectures  could  easily 
be  arranged  for,  and  for  other  subjects  the  lecturers  at  the  London 
University  would  be  available.  A  large  part  of  the  practical  work 
would  still  have  to  be  taught  in  the  German  or  French  Forests, 
but  minor  points  such  as  planting,  felling,  &c.,  could  be  shown 
in  England. 

In  our  opinion  Cirencester  would  be  the  better  place,  and 
the  Forest  of  Dean  is  available  in  the  neighbourhood  for  practi- 
cal work,  but  the  decision  to  be  arrived  at  will  require  much  fore- 
thought, and  we  cannot  expect  that  the  authorities  at  the  India 
Office  vnll  have  a  matured  scheme  ready  before  several  months 
have  elapsed. 

The  School  of  Forestry  at  Nancy. — ^The  examination  of 
candidates  for  the  School  of  Forestry  at  Nancy,  which  is  attend- 
ed by  so  many  Englishmen,  has  just  been  concluded,  and  the 
fiflecn  successful  candidates  will  commence  their  course  of  studies 
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on  Saturday.  This  school  was  founded  in  1824,  bnt  it  has  been 
reorganised  as  many  as  four  times  since  then,  and  at  the  present 
time  there  are  fonr  regular  and  four  assistant  professors,  the 
course  of  study  comprising  practical  forestry,  mathematics, 
construction  and  drawing,  natural  history,  law,  and  German. 
The  students  now  remain  for  two  years  at  the  school,  though,  up 
to  1880,  those  who  were  going  to  be  employed  in  the  service  of 
the  State,  had  to  remain  a  third  year.  A  short  time  ago  the 
State  resumed  the  management  of  the  forests,  which  had  hither- 
to been  used  by  the  School  of  Forestry  for  giving  practical 
lessons  ;  but  at  the  same  time  about  seven  thousand  acres  of 
forest  in  the  neighbourhood  of  Nancy  were  placed  at  the  disposal 
of  the  directors  of  the  school.  The  buildings  are  very  spacious 
and  complete,  comprising,  in  addition  to  the  residence  of  the 
director  and  his  staff,  mineralogical,  geological,  zoological, 
and  entomological  collections,  in  Edition  to  a  collection,  which 
has  no  paraUel  in  France,  of  native  and  exotic  woods.  There 
are  also  a  long  gallery  of  models,  a  chemical  laboratory  and 
amphitheatre,  and  forty  rooms  for  the  accommodation  of  students. 
Siace  the  foundation,  1258  students  have  been  passed  from  it 
ioto  the  service  of  the  State,  and  it  has  also  given  a  complete  or 
partial  edncation  in  forestry  to  twenty  free  students  of  French 
origin,  and  to  107  foreigners,  this  latter  figure  being  exclusive 
of  uie  seventy-four  students  who  have  been  sent  to  the  school 
by  the  English  Government,  preparatory  to  their  being  em- 
ployed in  the  Forests  Department  in  India.  Since  the  war  with 
Germany,  the  new  military  law  renders  all  the  forest  officials  of 
France  liable  to  service  in  the  army ;  but  a  recent  decree  has 
somewhat  mitigated  the  severity  of  this  measure,  by  providing 
that  they  shall  be  embodied  in  the  forces  which  are  stationed 
near  their  place  of  employment. — The  Fields  11th  Nov.j  1882. 


We  have  extracted  the  following  from  the  Timber  Trades 
Joumalj  and  hope  that  some  of  our  readers  may  be  able  to  give 
the  necessary  information : — 

''  East  India  Ironwood. 

"  Sib, — Can  you  give  me  any  information  as  to  where  I  can  pur- 
chase any  Ironwood  (from  India)  ? — Yours  truly, 

^  SUBSCBIBBB.'^ 

Oeioher  \Uh,  1882. 

[We  do  not  know  of  any  wood  in  the  English  market  known  by 
tiie  name  of  ironwood  imported  from  India,  nor  can  we  hear  of  any 
one  who  has  ever  seen  any  in  the  docks.  It  is,  however,  described 
in  Laslett^s  'f  Timber  and  Timber  Trees,"  and  Royle's  "  Descriptive 
Catalogue  o^ Woods,"  and  other  standard  works,  and  is  therefore  a 
wood  the  qualities  of  which  appear  to  be  well  known.  We  are 
inclined  to  think  that  it  can  only  he  met  with  in  this  countiy  in 
specimen  or  sample  pieces.    If  any  subscriber  has  a  parcel  of  HbSb 
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wood  for  sale,  we  shall  be  happy  to  pnt  him  in  commnnication  with 
oar  correspondent,  who  wishes  to  bnj.— Ed.  T.  T*  J.  ] 


Public  Lands  ih  Ambbioa. — In  a  nnmber  of  the  ybrth  Ameriean 
Revkw  a  writer  makes  the  following  snggestions  on  this  question  in 
an  article  headed  '<  Onr  Public  Lands  " : — 

'*  Much  the  largest  portion  of  the  remaining  public  domain  is,  at 
present,  a  common — herders,  wood-cutters,  lumbermen,  and  prospec- 
tors roam  oyer  it  at  will,  most  of  them  unable  to  acquire  title  under 
present  laws  to  what  thej  require  for  their  actual  wants  and  the 
public  benefit.  They  are  trespassers,  invited  to  become  such  by  the 
laws.  The  object  of  the  nation  should  be  to  fill  the  public  lands  with 
actual  settlers  or  occupants,  and  to  this  end  the  acquisition  of  title 
should  be  made  as  easy  as  possible." 

After  referring  at  length  to  the  pasturage  or  grasing  lands,  he 
concludes  as  follows :  — 

'<  The  timber  culture  Act  should  be  repealed.  The  object  is  a  good 
one,  but  in  practice  it  is  shrouded  in  mystery.  At  the  expiration  of 
eight  years,  the  Qovemment  hears  from  a  person  who  has  filed. 
He  may  have  done  something,  or  may  have  done  nothing.  Nine 
millions  of  acres  of  agricultural  lands  have  been  located  under  it;  an 
additional  quantity  of  land  for  timber  culture  could  be  added  to  the 
present  homestead,  or  the  period  of  settlement  shortened,  in  like 
entries,  in  consideration  of  planting  or  growing  a  specified  number  of 
trees*  The  timber  lands,  usually  containing  mineral,  and  unfit  for 
cultivation  when  cleared — except  a  portion  in  Minnesota,  Wisconsin 
and  Michigan— should  receive  attention.  They  are  now  in  charge  of 
the  Qenend  Land  OflSce,  aided  by  a  corps  of  efficient  local  timber 
agents  who  collect  stnmpage,  and  report  waste  and  trespass.  These 
agents  have  collected  large  revenues  for  the  Qovemment.  The 
timber  should  be  old  in  alternate  sections,  the  fee  to  remain  in  the 
Government.  Nature  would  replace  much  of  the  cut  forest,  and  the 
sections  from  which  the  timber  had  been  removed  would  be  spaces 
preventing  the  spread  of  fire.  Millions  of  acres  of  the  best  timber 
lands  have  passed,  and  are  now  passing,  in  its  private  ownership 
through  peijnry  under  the  Preemption  Act,  and  millions  of  acres 
have  been  stripped  of  their  trees  under  the  filing  of  a  mere  declaratory 
statement,  and  then  abandoned. 

'<  The  timber  on  the  public  domain  is  absolutely  necessary  for  the 
development  of  the  country.  Mining  would  be  impossible  without  it, 
and  settlement  as  well.  The  present  laws  for  sale  or  protection  are 
insufficient.  Private  ownership  will  best  protect  the  timber.  The 
amount  of  speculative  theory  on  this  question  is  simply  overwhelming. 
The  fact  is  patent  that  the  timber  on  the  public  lands  is  being 
destroyed  and  wasted  by  fires  caused  by  lightning,  friction,  by  campers,  • 
and  by  trespassers;  and  the  farther  fact  is  before  us  that  a  large  and 
growing  population  living  near  it  requires  the  timber  for  domestic 
and  commercial  uses.  If  they  cannot  get  it  legally,  they  will  get  it 
illegally.  They  must  have  it,  and  existing  laws  famish  but  little 
real  relief."— T.  T.  J. 
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TRANSLATION  OP  M.  PUTON'S  AM^NAGEMENT 
DES  FORETS. 
PART  11.     . 

Chapter  II. — Stored-coppke*  management. 

*^  STOBED-coppice, "  or  coppice  interspersed  with  a  number  of 
large  trees  reserved  to  attain  timber  dimensions,  is  a  class  of 
forest  in  which  (besides  the  coppice)  the  proprietor  rears  a 
number  of  trees  destined  to  stana  through  two,  three,  or  four 
rotations  of  coppice-cutting. 

The  working  scheme  is  arranged  exactly  as  for  a  simple 
coppice,  only  flaat  the  capital  is  more  considerable,  as  it  consists 
of  two  things  : — 

(a).  A  series  of  coppice  growth  from  1  to  30  years,  (for 
example,)  as  in  a  simple  coppice. 

(b).  Timber  trees,  more  or  less  numerous,  and  more  or  less 
regularly  distributed  over  the  forest,  according  to 
the  resources  of  the  proprietor,  or  his  special  object 
in  management,  and  also  according  to  the  require- 
ments of  the  different  species  as  regards  their 
growth,  t 

*  Taillia  compoti^  or  taill'iM  gout  /utaie,  means  coppice  with  reserved  standard 
trees.  In  parts  of  England  snch  reserves  are  called  **  stores/'  and  in  the  abscnco 
of  any  other  neat  technical  term  I  always  use  '*  stored-coppice  "  for  coppice  with 
such  reserves.  **  Coppice-under-standard  "  is  a  phrase  rather  than  a  term  :  nor 
is  it  quite  correct,  for  in  many  cases  the  coppice  is  not  tinder  the  standards. 
**  Stored-coppice "  i?  a  term,  and  it  has  the  chief  requisite  for  a  technical  term 
viz^  that  it  should  not  convey  any  meaning  except  its  technical  one.  A  technical 
term  which  has  a  common  meaning  (and  &at  a  wrong  one)  is  always  objection- 
able.—(Tb.) 

t  This  of  course  is  a  great  point.  In  Changa  Manga  plantation,  the  design  was 
to  have  a  coppice  of  sissn  with  other  species,  (but  the  sissu  has  suppressed  most 
of  the  other  kinds,)  with  40  reserved  trees  of  sissu  to  the  acre.  It  was  found* 
however,  that  the  sissn  cut  for  coppice  declined  to  re-produce  itself  under  any 
shade  whatever,  still  less  that  of  40  trees  per  acre.  Here  then  the  requirements 
of  cnltivation  have  to  be  consulted  as  much  as  the  desire  of  the  proprietor.  Un- 
less something  else  can  he  got  to  coppice  under  the  stores,  we  cannot  have  that 
number  of  trees.  But  there  is  no  reason  why  a  certain  limited  number  of  **  stores  *' 
should  not  he  kept,  even  though  nothing  grows  directly  under  them,  provided 
that  this  does  not  involve  too  large  a  sacrifice  of  space,  and  consequently  of  cop- 
pice production.— (Tb.) 
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The  working  scheme  has  for  its  object  the  proper  development 
and  utilization  of  both  these  elements  in  the  capital,  or  material 
for  exploitation. 

As  regards  the  coppice  there  is  no  diiEcnltj:  the  plan  is 
arranged  exactly  as  for  simple  coppice. 

As  regards  the  "  stores,"  it  is  easy  to  understand  that  the 
existence  of  these  trees  is,  to  a  certain  extent,  a  hindrance  to 
the  ^owth  of  the  coppice-shoots,  -while  at  the  same  time  it 
largely  increases  the  value  of  the  forest  capital,  or  standing  crop. 

Hence,  the  scheme  for  reserving  the  stores  (plan  de  halivage), 
that  is  to  say,  the  scheme  by  which  we  determine  the  number 
and  exploitabiliiy  of  the  trees  reserved,  must  vary  in  each  forest, 
and  often  in  each  felling  of  any  particular  forest,  accordiog  to 
the  species,  the  nature  of  the  soil  and  climate,  and  the  wealth  of 
the  proprietor,* 

Seiemefor  reserving!  stores. — ^I  will  not  enter  into  an  examination 
of  the  methods  employed^  in  order  to  determine  the  number  and 
distribation  of  the  stores.  They  depend  on  the  end  aimed  at  by 
each  proprietor ;  or,  in  other  words,  on  his  own  interest  and 
necessities. 

If  you  wish  only  to  consider  the  amount  of  loss  you  will 
suffer  in  growth  of  coppice-shoots ;  then  the  scheme  for  reserving 
stores  will  be  based  on  the  probable  size  which  each  will  attain 
in  a  given  period,  and  on  the  question  what  amount  of  shade 
the  coppice  will  bear:  these  are  data  to  be  gained  solely  by 
experience  and  a  knowledge  of  facts. 

This  consideration,  however,  is  only  one  side  of  the  question  ; 
and  the  interest  of  each  proprietor  may  suggest,  as  a  balance  to 
the  loss  indicated^  certain  advantages  per  contra^  which  he  may 
gain  from  a  good  growth  of  timber  trees  among  or  over  his 
coppice. 

For  there  is  a  very  considerable  difference  between  the  value 
of  a  stem  cut  at  coppice  age,  and  that  which  a  stem  allowed 
to  stand  80  years  longer  will  acquire;  and  this  consideration  may 
induce  the  owner,  when  making  his  coppice  cutting,  to  spare  a 
large  number  of  reserves.  For  example,  if  we  estimate  the  value 
of  a  coppice  stem,  aged  30  years,  at  four  annas,  and  the  value  of 
the  same  stem  when  aged  60  years  at  one  rupee  eight  annas,  it  is 
evident  that  the  owner's  money  is  invested  at  a  rate  above  5  4  per 
cent,  per  annum,  compound  interest.  Is  it  possible  to  find  a 
better  investment — a  saving's  bank  giving  handsomer  interest  ? 

*  The  more  trees  the  forest  owner  reserves,  the  richer  he  mnst  be,  that  is,  the 
better  he  can  afford  to  defer  realizing  part  of  his  crop,  instead  of  realising  the 
whole  as  firewood,  &c.,  in  a  short  penod.-— (Tb.) 
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The  scheme  for  reserving  stores  is  then  the  result  of  a  calcula- 
tion^  of  which  the  elemento  are — the  value  of  the  timber  trees, 
and  the  injury  caused  by  them  to  the  coppice  growth.  It  is 
easy  to  see  that  the  solutions  of  the  problem  are  various,  and 
depend  on  the  circumstances  of  the  owner,*^  on  his  present  and 
future  needs,  on  the  rate  of  growth  of  the  trees,  and  on  the 
probable  value  of  the  timber  yield,  with  reference  to  the  demand, 
and  the  means  of  transport  available. 

It  is  always  desirable  then  to  have  a  distinct  scheme  for 
this  portion  of  the  management,  as  well  as  one  for  the  working 
of  the  ordinary  coppice. 

The  owner  of  a  forest  of  800  acres  worked  as  coppice  on  a 
rotation  of  30  years,  at  the  rate  of  10  acres  a  year,  may  adopt, 
for  example,  a  scheme  for  reserving  stores  which  will  consist  in 
leaving  on  each  felling  after  it  is  c.ut  over : — 

Per  acre,  •  •  40  trees,  aged  30  years. 

„  ••  12  „  „        60     „ 

„  ••  4  „  „        90      „ 

„  ••  1  ft  II  120      I, 

The  standing  crop,  as  regards  the  stores  in  each  felling,  is 
composed  of  :-* 

400    young  stems. 

120    middle-aged    ,, 
40    old  „ 

1    mature  „      (vieille  Seoree). 

The  capital  taken  for  the  whole  forest  will  be : — 

12,000  trees, 30-60  years. 

3,600     „         60-  90      „ 

1,200     „ 90-120      „ 

300     „         120-185      „ 

Total,  17,100  trees. 

The  essential  character  of  the  capital  in  a  stored-coppice  forest, 
is  to  have  a  graduated  scale  of  ages  on  each  felling,  and  not  merely 
on  the  total  area  of  the  forest.  This  arrangement  allows  the 
cutting  of  the  stores  to  be  varied  in  any  year  according  to  the 
state  of  each  felling,  and  to  the  proprietor's  convenience. 

The  method  of  stored-coppice  management,  which  has  been 
too  often  underrated,  is  suitable  to  very  different  fortunes,  as  well 
in  the  case  of  private  owners  as  in  that  of  Communes. 

*  Thofly  in  the  State  and  Commonal  forests,  the  scheme  consists  in  reserving 
20  stems  per  acre  of  the  same  age  as  the  coppice  shoots,  and  not  catting  those 
that  are  twiee  (60-90)  or  three  times  as  old  (90-120)  till  they  show  signs  of  decaj, 
or  will  not  benefit  by  being  left  standing  for  another  rotation  (Ordonnance  of 
1st  Angost,  1827,  Arts.  70  and  ia4>^Au.} 
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RegUter  of  tie  working  seieme.^Yor  the  very  reason  that 
the  working  of  the  reserved  trees  is  so  susceptible  of  variation, 
it  is  more  than  ever  necessary  to  keep  an  exact  record  of 
results.  The  owner  should  always  be  able  to  know  exactly  the 
financial  condition  of  his  forest.  If  his  income  will  bear  the 
chai^'  of  a  suitable  establishment,  his  agents  ought  at  any  time 
to  be  able  to  test  the  propriety  of  the  operations  of  the  executive. 
It  too  often  happens,  even  in  very  large  businesses,  that  the  exe- 
cutive managers,  wishing  to  please  the  proprietor  for  the  moment, 
have  adopted  a  plan  of  working  which,  though  it  is  atkactive 
at  the  time  by. reason  of  its  large  immediate  returns,  really  leaves, 
the  property  in  an  impoverished  condition,  and  with  no  future 
to  look  forward  to. 

4e  «  «  #  * 

The  register  (oadre  de  eomptaUliti)  which  we  have  given  for 
ordinary  coppice  managem«nt  is  easily  adapted  to  stored-coppice. 
It  is  necessary,  however,  to  notice  one  difference,  which  is  not  in 
its  form,  but  in  its  nature.  When  we  are  accounting  for  fellings 
cleared  by  area,  it  is  known  that  the  felling  once  cleared  will 
be  taken  into  account  again  (as  re-stocked)  for  the  next  rotation, 
with  the  same  area. 

It  is  sufficient  then  to  note  in  the  register  that  such  a  felling 
has  been  cut  over.  It  is  otherwise  with  trees  of  timber-size : 
each  felling  has  a  variable  numl>er  of  trees,  and  a  selection  is  made 
each  year  of  the  trees  to  be  cut,  and  of  those  to  be  left.  It  is 
necessary  then  to  note  how  many  are  taken,  and  how  many  left.f 
Without  that,  it  would  not  be  possible  to  give  an  exact  account 
of  the  state  of  the  fellings  ,*  and  the  owner  could  never  know  the 
actual  (financial)  state  of  his  forest. 

In  the  example  already  given,  300  acres  of  forest  are  worked 
in  a  period  of  30  years,  10  acres  each  year.  (There  is  no  ques- 
tion here  of  a  special  portion  of  the  es^te  set  aside  as  a  reserve). 
The  register  of  the  stores  in  the  forest  will  be  kept  in  the  fol* 
lowing  manner :— • 

*  The  passage  omitted  wonid  be  unintelligible  to  the  English  reader  ;  it  al- 
ludes to  the  net^eraity  of  being  in  a  position  to  account  exactly  for  the  forest  in 
case  of  a  commercial  liquidation  (or  separation,  &c.)t  or  in  certain  cases  where 
there  is  the  nsnfmct  of  a  forest,  and  by  law  (Code  Civil  Conrt  691}  the  nsnfrnc- 
tnary  wonld  not  be  allowed  to  take  any  trees,  unless  he  had  proper  schemes  in 
writing,  which  proved  that  a  certain  amount  of  timber  was  the  yield  prapeff  and 
at  his  disposal,  and  was  not  an  attack  on  the  capital  itself.— <Tb.) 

t  It  would  be  useful  to  note  here  that  we  are  not  referring  to  anything  similar 
to  the  *'  fourth  in  reserve  "  as  in  simple  coppice.  Kothing  prevents  us  from  spar- 
ing some  of  the  stores  destined,  according  to  the  working  scheme,  to  fall  in  any 
particular  year.  Such  a  course  might  be  useful,  and  enable  us  to  dispense  with  a 
^  fourth  in  reserve."  In  forests  where  the  owner's  foresight  has  reserved  a  particu- 
lar part  of  the  area,  or  has  retarded  the  fellings  in  certain  compartments,  the  parti* 
cular  area,  or  the  compartments,  remain  stmsked  with  their  stores ;  but  it  is  nn- 
Dieoeflflaiy  to  specify  these  precantionB  in  the  scheme  for  reserving  stores.— <Au.) 
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[The  student  will  notice,  that  in  the  example  first  giyen  the  total 
number  of  trees  destined  to  grow  to  timber  size  was  17,100  and  was 
supposed  to  be  evenly  distributed  over  every  acre,  so  that  each  felling 
of  four  acres  would  haye  exactly  the  same  number.  In  the  present 
table  the  number  of  trees  (stores),  in  each  felling  of  10  acres,  is  given 
with  some  variety,  (as  it  would  be  in  nature,)  with  the  same  total]. — 
[Tb.] 

In  this  table  the  timber  trees  in  each  felling  are  noticed  at  the 
head,  and  for  brevity's  sake  they  are  grouped  under  the  three  principal 
ages  (instead  of  four  as  previously).  Opposite  each  year  of  cutting 
is  a  horizontal  bar  in  the  column,  and  the  figure  above  it  represents 
what  trees  are  cut;  and  the  figure  below,  those  which  are  left  stand- 
ing. 

On  following  down  the  page  of  the  register,  it  will  be  seen  that  in 
1880  the  felling  No.  1  was  cut  over.  In  1881  the  owner  made  the 
cutting  for  that  year,  and  half  of  that  for  1882  was  anticipated.  In 
1882,  therefore,  he  had  to  restrict  himself  to  the  remaining  half,  but 
as  he  specially  wanted  ten  oak  trees,  he  cut  them  by  anticipation  out 
of  felling  No.  6.  In  1883  he  cut  over  No.  4  as  intended,  and 
sold  42  wind-falls  in  No.  1,  &c.,  &o.  In  each  case  the  reserved 
trees  are  mentioned  in  their  general  category  of  age,  whilst  the  trees 
cut  are  stated  in  the  lump  only ;  there  would  be  no  object  in  stating 
of  what  class  these  were,  or  how  many  of  each  class. 

Thus  in  felling  No.  1  there  were  actually  659  trees  of  all  ages,  and 
875  were  cut,  leaving  184,  and  400  new  young  stems  were  selected 
to  be  spared  from  the  coppice  cutting  of  that  year.  Strictly  speaking 
the  balance  ought  to  be  exact,  that  is  to  say,  the  number  of  trees 
given  over  to  cutting  (375)  ought  to  be  equal  to  the  difference  be- 
tween the  total  number  of  stores  on  the  felling,  and  the  number  left 
(other  than  stems  newly  selected  to  stand  over).  But  it  is  not  pos- 
sible to  work  this  with  mathematical  exactness ;  there  are  errors  of 
counting,  accidents,  loss,  <&c.,  which  have  to  be  allowed  for ;  as  in 
all  other  business  transactions.  The  working  party  will  put  down 
actual  facts,  and  the  control  will  know  how  to  draw  inferences  for 
future  guidance. 

This  balance  sheet  of  ''stores'^  is  supplementary  to  the  or- 
dinary register  of  the  coppice  cuttings.  It  would  be  possible  to 
add  the  figures  for  the  cutting  by  area,  but  it  is  clearer  and  more 
convenient  to  keep  the  two  registers  separate.  The  only  merib 
of  a  record  of  this  kind  is  for  it  to  be  very  simple,  and  the  more 
considerable  are  the  interests  involved;  the  more  does  simplicity 
become  practically  useful. 

It  will  not  be  any  anticipation  of  the  observations  to  be  made 
in  subsequent  chapters,  if  we  remark  that— 

(1).    The  form  of  these  registers  is  designed  so  as  to  adapt 
itself  to  all  kinds  of  working  schemes  and  fellings. 
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(2).  The  only  rale  to  be  observed,  is  to  open  a  separate 
register  for  each  kind  of  felling  executed  in  a  forest 
according  to  a  pre-determined  plan. 


PAST  IIL 


Working  schemes  for  forests^  toith  a  large  capital  of  standing 
timber^ 

High  Fobest. 
Chapteb  I. — Regular  High  Forest. 

From  an  economic  point  of  view,  high  forest  is  a  system  of 
management  for  woodlands,  for  which  a  large  capital  of  stand- 
ing timber  is  essential,  whilst  from  a  cultural  point  of  view, 
the  same  word  signifies  a  system  in  which  trees  are  reproduced 
bygeed.  The  high  forest  system  can  be  carried  out  in  two 
ways ;  in  the  regular  high  forest  method,  where  groups  of  trees 
of  each  age  category  are  cultivated  on  separate  ar^as ;  and  in  the 
^decticm  method,  which  will  be  described  in  Chapter  II. 

I  will  follow  the  same  plan  in  describing  high  forest  manage- 
ment, as  I  have  already  done  in  coppices,  i.e.,  taking  for  example 
an  area  of  300  acres  with  a  rotation  of  120  years,  I  will  first 
indicate  the  procedure  employed  in  framing  a  working  scheme 
for  a  forest  with  a  complete  standing  crop  of  trees  of  all  ages 
from  1  to  120  years,  situated  in  a  manner  sufficiently  regular 
for  the  name  of  regular  high  forest  to  be  applicable. 

I  will  not  refer  to  the  procedure  employed  to  fix  the  period 
of  rotation  most  advantageous  for  the  proprietor.  This  would 
be  beyond  the  scope  of  an  elementary  work.    Proprietors  are 

Jrenerally  satisfied  with  counting  the  concentric  rings  of  the 
elled  wood,  and  thus  estimating  at  what  average  age  the  trees 
would  yield  timber  of  such  dimensions  as  it  is  to  their  interest 
to  produce. 

§  1.    High  Forest,  unth  a  complete  standing  crop. 

A. — Working  scheme  of  a  regular  high  forest,  with  a  complete 
standing  crop. 

Two  CLASSES  OF  PRODUCE  IN  HlQH  FORESTS. 

Before  indicating  the  procedure  of  the  working  scheme,  which 
enables  us  to  decide  at  a  glance  whether  or  not  the  standing 
crop  is  always  complete,  and  to  follow  the  order  in  which  the 
fellmgs  will  be  made,  it  is  useful  to  note,  that  in  the  high  forest 
system  the  fellings  are  of  two  classes,  each  founded  on  the 
natural  growth  of  the  trees. 

The  first  condition  of  high  forest  management  is  the  natural 
regeneration  of  the  forest,  i.e.,  regeneration  by  seed  from  the 
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standing  trees.  When  any  part  of  the  standing  crop  has  become 
exploitable,*  regeneration  fellings  are  made,  in  which  the  reserves, 
or  parent  treesy  are  left  close  enough  to  protect  the  seedlings 
from  drought  and  frost ;  they  are  foUowed  Tby  secondary  fellings, 
in  which  the  reserves  are  spaced  so  as  to  allow  room  for  3ie 
development  of  the  seedlings,  and  at  length  the  final  felling 
frees  tne  latter  entirely  from  the  cover  of  the  old  trees. 

All  these  different  fellings  taken  together,  as  they  are  only  so 
many  phases  of  the  same  operation,  are  called  regeneration  feUings^ 
and  they  furnish  the  principal  produce  of  the  forest,  since  they 
are  the  most  important  and  are  only  carried  out  on  exploitable 
timber.f 

This  is  the  first  class  of  produce  which  can  be  obtained  from 
a  forest  managed  as  regvlar  high  forest^  but  its  power  of 
production  does  not  stop  there.  If  we  consider  young  growing 
trees,  and  follow  their  growth  till  they  are  exploitable,  we  shall 
notice  that  many  of  them  become  gradually  overshaded  by  the 
larger  trees,  and  eventually  perish :  a  wood  commences,  for 
instance,  by  having  4,000  stems  to  the  acre,  and  at  an  age  of 
120  years  will  only  contain  120. 

The  growth  of  woods  in  this  respect  follows  a  law  still  un- 
known to  us,  and  the  knowledge  of  which  would  be  most  useful 
in  forest  operations  {vide  ante  yo\.  VIII.,  page  230). 

Vegetable  physiology  fortunately  furnishes  foresters  with  a 
rule  for  their  guidance,  which  supplies  to  a  certain  extent  the 
want  of  this  experimental  law. 

The  production  of  wood  in  a  forest  is  proportional  to  the  mass 
of  the  foliage,  and  from  this  physiological  maxim,  which  has  been 
proved  theoretically,  we  can  conclude,  that  if  we  are  careful  to  re- 
move the  suppressed  stems,  from  time  to  time,  whilst  maintain^ 
ing  tlie  continuity  of  the  leaf  canopy ,  X  we  should  secure  the 
whole  produce  of  the  forest,  for  we  should  obtain  timber  which 
would  otherwise  have  been  lost,  without  in  any  way  diminishing 
the  cubic  contents  of  the  mature  crop.  It  is  on  tnis  considera- 
tion that  the  practice  of  thinnings  is  founded,  and  these  yield 
secondary  produce  to  the  extent  of  l5  and  25  per  cent,  of  the 
principal  produce. 

*  i.e.,  has  attained  the  age  fixed  for  the  chosen  rotatio]i«*»(TB.) 

f  Since,  as  a  matter  of  fact,  onlj  more  or  less  irregular  forests  are  met  with, 
the  name  of  principal  produce  is  also  given  to  the  f  elUni^s  of  mature  trees  in 
such  forests.  Frineipal  prodvce  in  high  forests,  in  a  general  way,  consists  of  all 
that  makes  np  the  **  poinbility  **  in  fellings  bj  cable  contents.  We  will  define 
**potsibilit3f"  farther  on.— (Au.) 

X  The  continnitj  of  the  leaf  canopj  is  said  to  be  maintained  when  the 
crowns  of  the  trees  tonch  one  another  without  the  action  of  the  nmd,  MM. 
Lorentz  and  Parade  (pours  de  culture  det  loU,  No.  i06> 
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Working  schemes  for  high  forest  should  then  aim  at  ensnring 
regularity  in  these  two  classes  of  cuttings,  and  we  will  first  look 
at  the  matter  as  regards  the  principal  fellmgs,  which,  in  a  regular 
high  forest,  comprise  only  the  regeneration  fellings. 

Perwdic  blocks. — ^In  coppice  with  20  years'  rotation,  we 
divided  the  forest  area  into  20  compartments,  to  each  of  which 
a  certain  date  for  felling  was  assigned  ;  this  was  possible, 
because  in  coppice  one  year  suffices  for  the  regeneration  by 
stool  shoots,  and  because  the  latter  can  from  the  first  year  lie 
exposed  without  any  shade,  or  protection.  But  in  high  forest 
this  is  not  the  case  ;  seeds  are  not  produced  immediately,  the 
seedling  once  produced  requires  a  certain  amount  of  shelter, 
which  must  be  more  or  less  prolonged  according  to  its  species  ; 
and  it  is  often  only  after  a  lengthened  period  that  seedlings  can  be 
left  to  themselves,  and  the  area  of  the  cutting  considered  as  com- 
pletely regenerated.  If  then  we  were  to  divide  our  300  acres  into 
120  compartments  of  2^  acres  each,  corresponding  to  an  annual 
felling,  we  should  not  satisfy  any  of  these  cultural  exigencies. 
It  is,  therefore,  advisable  to  divide  the  forest,  not  into  120  fell- 
ings, but  into  a  certain. number  of  blocks,  each  intended  to 
fiimish  produce  for  the  period  of  time  during  which,  not  only 
can  the  soil  be  re-stocked  by  self-sown  seedlings,  but  also,  these 
seedlings,  having  once  sprung  up,  can  dispense  with  every  kind 
of  shelter  and  protection. 

This  interval  of  time,  varying  according  to  climate,  soil,  and 
species,  is  called  a  period  of  reffeneration,  or  simply  a  period.  It 
will  be  understood,  that  to  estimate  it  will  require  experience,  and 
that  its  proper  length  can  only  be  decided  by  careful  observation. 
A  proprietor  who  is  willing  to  aid  nature  by  cultivation,  and  by 
planting  artificially  without  considering  the  expense,  will  select 
the  shortest  possible  period,  whilst  one  who  prefers  natural 
agents,  will,  on  the  contrary)  be  obliged  to  prolong  the  period. 
In  this,  as  in  every  other  business,  the  proprietor  should  be 
guided  by  an  intelligent  regard  for  his  own  interest,  and  whilst 
weighing  the  advantages,  and  disadvantages,  one  against  the 
other,  it  should  not  be  forgotten,  that  trees  left  standing  to  shelter 
the  soil,  and  protect  the  seedlings,  will  generally  compensate  by 
their  accelerated  growth  for  the  delay,  which  nature  often 
causes  in  regeneratmg  a  felling.  In  oraer  to  get  clear  ideas  on 
the  subject,  suppose  that  the  inventory  of  the  standing  crop,  the 
analysis  of  the  forest,  or  to  speak  as  a  forester,  the  register  of 
compartments,  should  give  the  following  :— 

A.  15  acres,  Oak,  sparse,  with  seedlings,  •  ••  130  years. 

B.  12^    „      Beech,  almost  pure,  with  seedlings,  •  •  110     „ 
C«  22|    „     Beech,  ash,  and  oak,  •  •  105     „ 


50    Carried  over. 


Digitized  by  VjOOQ  IC 


^8  AnHAOSinBlIT  BBS  rOBlTB. 

50    Brought  forward. 

D.  25    acres,  High  poles,  siWer  fir,  and  beech,      ••  90  yean. 

E.  37^  „  High  poles,  silrer  fir,  rather  sparse  »•  80  „ 
K  d6i  „  Densely  stocked  poles,  silTer  fir,  ••  70  „ 
G.  6|  „  „  „  „  spruce,  ••  50  „ 
H.  68}  „  „  „  „  sUyerfir,*  beech,  40  „ 
L  55  ,»  Saplings,  beech,  ••  30  „ 
J«  21^    ,>     Seedlings,  beech,  and  silrer  fir,       ••  5  „ 

Total  300     „ 

In  this  forest  the  standing  crop  is  complete,  for  in  high  forests 
differences  to  a  certain  extent,  in  ages  and  crops,  are  not  material. 
Since  compartments  of  similar  ages  follow  one  another  sncces- 
sively,  and  their  standing  crops  nearly  correspond  to  their  condi- 
tions of  vegetation,  the  forest  may  be  considered  regular.  If 
the  period  of  regeneration  has  been  fixed  at  twenty  years,  there 
will  be  six  periodic  blocks,  eadi  containing  50  acres.  In 
the  case  of  coppice  the  20  fellings,  each  destined  to  be  felled 
in  one  year,  were  divided  by  cleared  lines  ;  in  high  forests, 
the  compartments,  or  portions  of  compartments,  which  will 
go  to  form  each  periodic  block  will  be  ^onped  together,  and 
each  of  the  six  blocks  assigned  for  the  produce  of  every  20  years 
will  be  marked  out  on  the  ground,  and  their  boundanr  pillars 
erected.  The  principle  of  this  division  ilito  equal  periodic  blocks 
is  founded  on  the  supposition  that  they  will  each  yield  eqmd 
produce.  This  may  not  be  the  case,  and  in  fact  seldom  happens 
in  hill  forests,  where  the  slopes  generally  produce  more  wood 
than  the  plateaus,  and  where  aspect  has  considerable  influence 
on  vegetation.  If  such  inequalities  are  met  with,  we  will  bo 
satisfied  by  adding  a  few  acres  to  the  worst  of  the  blocks,  so  as 
to  equalize  the  produce  ss  much  as  possible ;  but  this  is  a  matter 
of  judgment  and  experience,  which  cannot  be  measured  by 
co-efficients,  nor  in  any  precise  way. 
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.     CRITICISMS  ON  "NOTES  FOR  A  MANUAL  OF 
INDIAN  SYLVICULTURE." 

In  the  following  paragraphs  I  will  attempt  to  answer  Sw/s  re- 
marks, which  appeared  in  the  Number  of  December  last.  It  will 
be  remembered  that  I  divided  those  remarks  into  sections  dis- 
tinguished by  characteristic  letters.  In  this  paper,  instead  of 
repeating  the  substance  of  the  criticism  in  question,  I  shall 
merely  prefix  the  corresponding  characteristic  letters  to  my  replies. 

(A).  Sw.  finds  fault  with  me  for  arbitrariness  in  fixing  the 
mai^imum  height  of  a  shrub,  which  is  also  my  minimum  height 
for  a  tree*  The  only  distinction  he  would  have  between  a  tree 
and  a  shrub  is  that  the  former  '^  carries  up  a  single  stem  for 
8ome  distance  from  the  ground  and  then  begins  to  branch/' 
whereas  the  latter  "  branches  at  once  at  or  near  the  ground.''  I 
myself  wished  to  adopt  this  distinction,  but  had  to  give  it  up. 
The  Cupreasus  iarulaia  at  Naini  Tal  reaches  a  height  of  over  100 
feet  and  a  girth  of  at  least  6  feet,  while  its  lowest  branches  still 
all  but  sweep  the  ground.  This  is  also  true  of  a  great  many 
deodar,  and  certainly  of  the  European  spruce.  Now  would 
S  w.  say  that  these  species  were  shrubis  ?  Again,  there  are  many 
species  like  Qardema  turgida,  Etianymua  tingena,  several  Randias, 
some  palms,  ferns,  &;c.,  which  generally  attain  a  height  of  less 
than  even  20  feet,  but  carry  up  a  single  stem  without  a  branch 
to  a  distance  of  7  or  8  feet  from  the  ground.  Surely  no  one 
would  call  them  trees.  According  to  my  nomenclature  they 
would  be  arhoreacent  shrubs,  a  combination  of  words  which  ap- 
pears to  me  to  describe  them  as  accurately  as  the  most  exacting 
critic  can  desire. 

I  do  not,  therefore,  see  hqw  we  can  avoid  fixing  a  limit  of 
height,  which  Sw.  considers  illogical.  By  attempting  to  be  too 
logical,  we  are  forced  into  the  error  of  calling  an  erect  woody 
plant  100  feet  high  a  shrub,  because  it  branches  at  or  near  the 
^ound,  and  a  palm  8  or  9  feet  high  a  tree,  because  it  does  not 
branch  at  all.  The  only  point  about  which  there  can  be  any 
dispute  is  the  figure  to  which  the  height  should  be  limitea. 
25  feet  seems  to  my  own  sense  of  proportion  a  reasonable  figure. 

The  case  of  palms,  however,  reminds  me  that  I  must  omit  all 
reference  to  branches^  and  accordingly  alter  my  definition  of 
a  tree  thus  :— 

''  A  TREE  is  any  woody  plant  which  carries  up  a  single  stem  to 
a  certain  height  above  the  ground,  and  which  is,  besides,  capable 
of  attaining  a  minimum  height  of  25  feet.'' 

The  definition  of  a  shrub  requires  the  addition  of  the  word 
•* generally,"  thus:— 

''  A  sHauB  is  a  woody  plant  incapable  of  attaining  a  greater 
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heiffht  than  25  feet^  and  which  generally  branches  at  or  near  the 
base." 

The  well-known  American  Botanist,  AsaGray^  gives  the  follow- 
ing  definitions  in  his  "  Elements  of  Botany/' 

*'  Shrubs  are  woody  plants,  with  stems  branched  from  or  near 
the  ground,  and  less  than  five  times  the  height  of  a  man.  A 
shrub  which  approaches  a  tree  in  size  or  imitates  it  in  aspect  is 
said  to  be  arborescent/^ 

"  Trees  are  woody  plants  with  single  trunks^  which  attain  at 
least  four  or  five  times  the  human  stature." 

(B).  I  am  much  obliged  to  Sw.  for  correcting  me  as  regards 
the  maximum  heiglit  attained  by  Quercus  semecarpifolia  and 
toon  in  North-Eastern  India.  The  names  of  those  trees  will  be 
struck  out  from  the  list  of  examples  given. 

(C).  Sw.  is  probably  strictly  right.  But  I  should  like  to  see 
the  matter  further  discussed  before  changing  my  definition. 

In  combating  my  use  of  the  word  "  bole/'  Sw.  unwittingly 
falls  into  an  inconsistency.  Under  (A)  he  insisted 'on  the  essen- 
tial character  of  a  tree  being  its  carrying  "  up  a  single  stem  for 
some  distance  from  the  ground  and  onlg  then  beginning  to  branch  ;" 
here  he  asks  me  "  where  the  bole  ends,  if  the  tree  has  branches 
close  down  to  the  ground,  as  will  often  happen." 

(D).  The  use  of  the  word  "  Fall"  does  not  prevent  the  use 
of  the  word  "Yield."  Each  term  expresses  the  same  idea 
from  two  different  points  of  view.  I  do  not  see  any  reasoa 
for  giving  up  the  former,  although  I  intend  to  employ  also  the 
latter  word  in  its  appropriate  place. 

(E).  I  submit  to  Sw.'s  correction.  The  objection  he  brings 
forward  to  my  use  of  the  word  "  Reserve  "  did  not  at  any  time 
escape  me;  but  I  wanted  a  collective  noun  by  means  of  which  to 
denote  all  the  spared  trees  taken  together,  and  I  thought  it 
well  to  continue  to  employ  the  word  in  the  same  sense  in  which, 
it  occurs  in  Mr.  Smythies'  and  my  translation  of  Bagneris' 
Manuel  de  Sylviculture.  This  was,  of  course,  done  tentative- 
ly, like  the  adoption  of  every  other  word  of  my  terminology. 

I  had  intended,  if  my  adoption  of  the  word  "  Reserve  "  was 
sanctioned,  to  term  the  individual  trees  of  a  High  Forest  Re- 
serve Standards,  and  those  of  a  Coppice  Reserve  Stores. 

Sw.  will  thus  see  that  I  was  not  going  to  pass  over  the  word 
''standard."  But  his  objection  does  not  supply  me  with  a 
substitute  for  "  Reserve."  Doubtlessly  we  can  do  without  a 
collective  noun,  which  would,  however,  if  we  could  get  one,  be 
always  extremely  useful  and  convenient. 
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(F).  All  trees,  even  the  most  shade-bearing,  require  light  for 
their  existence,  and  are,  therefore,  more  or  less  ''light-demanding/^ 
To  be  light'demanding  is  hence  not  the  same  as  to  be  shade^ 
avoiding  and  the  opposite  of  shade-hearing.  To  take  a  well- 
known  case,  the  Mesua  ferrea  is  admittedly  an  e3;:tremely  shade- 
bearing  tree,  and  yet  reqaires  a  great  deal  of  light  to  acquire  its 
finest  proportions. 

(G).  I  am  much  obliged  to  Sw.  for  the  verbal  alteration  he 
suggests,  which  makes  my  meaning  much  clearer. 

(H).  By  mentioning  deodar  and  the  silver  fir  together,  I,  of 
course,  do  not  imply  that  the  one  is  as  shade-bearing  as  the  other. 
Both  species  have  been  given  by  me,  among  several  others,  as 
instances  of  shade-bearing  species. 

The  respective  degrees  in  which  the  several  species  bear  shade 
will  be  appropriately  explained  in  Book  III.  of  the  Manual, 
which  Book  will  contain  a  special  account  of  the  habits  and  re- 
quirements and  mode  of  culture  of  our  principal  species ;  whereas 
the  Notes  I  am  now  publishing  are  for  Book  II.,  which  will  ex- 
plain the  general  principles  of  sylviculture  applicable  to  India, 

(I).  Sw.'s  meaning  here  is  not  quite  clear  to  me.  Does  he 
object  to  the  idea  of  volition  on  the  part  of  vegetable  organisms 
involved  in  the  word  "abhorring"  ?  But  it  is  surely  hypercri- 
tical to  object  to  my  use  of  that  word,  because  strictly  speaking 
it  implies  that  idea.  I  am  writing  practically  on  a  practical 
subject,  and  I  could  not  obviously  attempt  to  enter  into  abstruse 
questions  of  biology  and  metaphysics.  I  have  employed  perhaps 
a  poetical  turn  of  phrase  in  order  to  express  in  an  emphatio 
manner  the  strongly  shade-avoiding  nature  of  the  trees  referred 
to.  If  I  am  precluded  from  using  such  phrases,  then  many 
others,  such  as  ligit-demanding,  &c.,  which  Sw.  himself  and 
foresters  all  over  the  world  employ  over  and  over  again,  must  be 
banished  from  our  vocabulary. 

(J).  After  my  reply  to  Major  Van  Someren's  objections  (see 
last  December  Number,  pages  286-7),  I  need  say  very  little  here. 
A  tree  can  be  shade-bearing  and  yet  require  plenty  of  light  in  order 
even  to  grow  up  beyond  a  height  of  as  little  as  2  or  8  feet.  For 
the  amount  of  shade  we  have  in  the  forests  of  the  North- West 
and  Central  Provinces  and  Oudh^  young  sal  is  conspicuously 
shade-bearing,  and  almost  wherever  you  go,  you  find  an  advance 
growth  of  it  on  the  ground,  which  persists  under  the  close  leaf- 
canopy  above,  but  does  not  and  cannot  shoot  up  until  that  leaf- 
canopy  is  opened  out,  and  direct  sunlight  freely  admitted.  Sw. 
will  thus  see  that  I  am  not  guilty  of  any  inconsistency  in  saying 
that  sal  is  shade-bearing  and  yet  "partial  to  light." 

(K).    1  ought  to  have  said  '^  the  sissoo  alone  can  grow  in 
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certain  places  on  the  alluvial  shingly  banks  and  beds  of  some 
rivers.''  The  omission  of  the  worcU  ''in  certain  places''  has  led 
to  Sw/s  objection. 

The  result  of  my  own  observations  and  of  some  others  (notably 
Mr.  Lowrie^  to  whom  I  am  indebted  for  many  valuable  hints), 
is  that  sissoo  can  be  propagated  only  by  water,  and  then  too 
chiefly,  if  not  solely,  when  the  soil  is  a  loose  silt  without  any 
great  consistency.  Hence,  we  can  obtain  the  natural  rec^enera- 
tion  of  that  valuable  tree  only  on  land  that  is  at  least  occasionally 
flooded  and  is  not  quite  consolidated.  Hence,  the  utter  futility 
of  expecting  self-sown  seedlings  in  high  grassy  plains,  such  as 
those  which  are  being  planted  up  in  Oudh.  As  long  as 
the  silt  is  quite  free,  sissoo  seedlings  continue  to  come  up  and 
cover  the  ground,  unless  the  whole  land  is  swept  or  cut  away 
by  floods.  As  more  soil  accumulates  and  the  silt  consolidates, 
khair  seedlings  begin  to  put  in  an  appearance  and  mix  with  the 
sissoo.  As  the  land  rises  by  the  deposit  of  new  matter  and  gets 
up  above  flood-level,  the  reproduction  of  sissoo  diminishes  until 
it  entirely  ceases,  while  khair  seedlings  can  still  continue  to  be 
produced.  The  preceding  brief  summary  of  facts  explains  to  a 
great  extent  under  what  circumstances  sissoo  forms  a  pure  forest, 
when  it  is  mixed  with  khair  and  other  species,  and  why  in 
certain  grassy  plains,  now  well  above  the  floods,  the  old  flood- 
produced  sissoo  trees  are  unable  to  propagate  themselves  by 
means  of  self-sown  seedlings. 

In  the  preceding  remarks  I  have  gone  somewhat  beyond 
merely  answering  Sw.'s  objection,  but  the  very  interesting 
nature  of  the  subject  will  I  hope  be  my  justification. 

(L).  I  must  apologise  very  humbly  if  I  have  wounded  any 
one's  susceptibilities  by  including  Man  amongst  ''other  ani- 
mals." E6  ego  homo  sum  nihilque  humani  alienum  a  me  puto. 
But  in  future,  to  keep  out  of  such  dangerous  ground,  where 
angels  ought  to  fear  to  tread,  I  will  adopt  Sw/s  f^vice  and  give 
the  lord  of  creation  a  sub-head  all  to  himself! 

E.  £•  Fbrnandbz. 


SANDAL. 


Geographical  distribution. — ^The  sandal  is  found  alHover  the 
Mysore  plateau  and  the  countries  surrounding  it,  Coimbatore, 
Salem,  Cuddapa,  Bellary,  North  and  South  Canara,  down  to  a 
level  of  about  1,500  feet.  A  few  trees  may  be  seen  on  the  coast 
at  Cannanore,  planted  in  gardens.  I  do  not  know  what  the  age 
of  these  may  be,  but  one  which  I  examined  seemed  to  me  to  have 
as  good  scent  as  any  growing  on  higher  land,  so  that  it  might 
be  well  worth  while  for  Government  to  make  plantations  of  it  on 
the  coast. 
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It  appears  to  prefer  the  eqnable  climate  of  Mysore^  where  the 
temperature  ranges  from  55°  to  95°.  Frost  is  unknown  to  it. 
Droaght,  long  continued,  will  sometimes  kill  it.  Thus^  in  the 
famine  year,  trees  succumbed  in  all  parts  of  Mysore. 

Sandal  is  not  particular  in  the  matter  of  rainfall.  It  is  satis- 
fied with  25  inches,  and  grows  abundantly  in  places  which  get 
only  that  amount  of  rain.  Again,  in  parts  of  Coorg  and  Man- 
jarabad,  it  grows  luxuriantly  with  60  to  70  inches  of  rain,  and 
in  this  case  attains  a  much  larger  size.  At  Cannanore  it  appears 
to  be  fairly  happy  with  100  inches. 

The  climate  which  it  mostly  affects  however  may  be  character- 
ised as  dry,  with  long  periods  without  rain,  most  of  the  rain- 
fall being  in  July,  August  and  October,  and  the  rest  of  the  year 
dry,  with  the  exception  of  occasional  showers  in  April,  May,  and 
June. 

Sail. — It  is  found  on  soils  of  various  natures,  but  will  not 
grow  on  saline,  calcareous,  or  black  cotton  soils.  It  prefers  the 
ferruginous  loams  common  in  Mysore,  but  is  happy  in  poor, 
gravdly  and  stony  soil.  It  has  been  recently  planted  in  rich 
forest  mould  in  Nalkery  and  other  forests,  and  makes  great 
growth  in  it. 

As  regards  depth  it  is  not  exigeant,  being  a  surface  feeder; 
S  feet  is  probably  as  much  as  it  requires. 

It  prefers  a  free  permeable  soil,  but  it  survives  on  the  red 
loam,  which  in  scrub  jungles  much  frequented  by  cattle,  often 
gets  caked  and  as  hard  as  sun-dried  brick.  In  this  case  seedlings 
are  very  rarely  seen.  It  avoids  swampy  places,  but  is  frequently 
foand  near  water  where  the  soil  is  well  drained,  on  river  banks, 
and  on  the  bunds  of  tanks,  and  attains  large  dimensions  in  such 
places. 

The  hygroscopicity  of  these  soils  is  various,  with  the  gravelly 
and  stony  soils  it  is  small,  more  with  the  red  loam,  and  con? 
siderable  in  the  rather  stiff  loam  of  the  forest. 

i^/i/jr.— Sandal  grows  on  undulating  ground,  but  often 
takes  to  hill  sides,  though  it  is  not  often,  seen  on  tops  of  high 
hills,  the  reason  probably  being  that  the  tops  have  not  long  been 
denuded  of  higl^  forest,  but  it  may  be  that  its  seeds  do  not  easily 
lodge  on  the  summits,  and  also  that  it  is  too  exposed  to  the  winds. 
It  is  generally  found  in  fields  either  in  cultivation,  or  which 
iiave  been  cultivated  formerly,  in  the  scrub  jungle  round  vU* 
lages,  or  any  low  scrub  jungle  which  has  a  suitable  soil,  and  not 
far  from  cultivation.  In  high  forest  it  is  very  rare,  and  then 
only  in  open  spaces  on  a  river  bank,  or  the  side  of  a  nulliA. 
(Ehiais  probably  due  to  the  absence  of  birds  to  carry  about  the 
seedj  as  well  as  its  dislike  to  being  bustled  by  larger  trees. 
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Dimensioiu.'^The  sandal  is  a  small  tree^  aitaiDing  at  most  a 
height  of  50  feet  and  4  feet  in  girtb^  though  this  girth  may 
occasionally  be  exceeded  in  exceptional  circamstauces.  As  a  rule 
it  has  a  height  of  from  30  to  40  feet,  and  is  2  to  3  feet  in  girth. 
In  the  dry  plains  of  Mysore  the  lower  of  these  dimensions  is  only 
attained^  the  larger  dimensions  are  found  in  the  districts  more 
favoured  with  rain. 

The  ramification  is  rather  close.  The  branches  slender  and 
pendulous  at  the  end^  especially  in  a  luxuriantly  grown  tree. 

The  foliage  is  rather  open.  The  crown  is  a  round  oval  occu« 
pying  about  two*thirds  of  the  tree. 

It  is  fairly  able  to  bear  shade,  to  live  and  even  grow  pretty 
well  under  cover,  and  it  is  frequently  seen  growing  under  banian 
and  other  figs,  and  under  tamarinds,  with  its  crown  interlaced 
amongst  the  branches  of  the  large  tree,  but  this  is  generally 
near  villages,  and  when  the  shade  becomes  very  thick  the  sandal 
languishes,  although  it  continues  to  live  and  make  growth  for 
years  under  these  conditions.  In  light  open  jungle  it  springs  up 
best  under  the  light  cover  of  bushes ;  a  scrub  jungle  of  this  sort 
with  plenty  of  open  space  seems  to  offer  the  best  conditions  for  its 
propagation.  The  young  plants  have  great  capacity  for  pushing 
their  way  through  this  sort  of  low  cover,  provided  it  has  plenty 
of  lateral  light  and  air. 

The  sandal  tree  is  an  evergreen*  The  foliage  however  gets 
thinner  in  protracted  monsoons  with  continual  rainy  weather, 
and  also  in  the  dry  season.  A  flush  of  new  leaves  appears 
during  the  early  showers  in  May,  and  after  the  monsoon  in 
October. 

Sandal  becomes  fertile  at  about  10  years  old.  In  some  of  the 
plantations  in  rich  forest  soil  it  has  flowered  at  3  years  old :  and 
this  early  flowering  tends  to  show  that  the  rich  soil  is  not  adapted 
to  the  tree;  and  it  remains  to  be  seen  whether  the  seed  is  of  any 
iise. 

It  has  a  long  flowering  season^from  February  till  April.  The 
seed  forms  from  March  till  May. 

It  ripens  in  May  and  June,  and  during  the  monsoon,  if  a  light 
one,  or  the  ripening  is  sometimes  put  off  till  after  the  monsoon. 

There  is  nearly  always  an  abundant  annual  seeding. 

The  seed  has  a  fairly  long  vitality  if  kept  perfectly  dry.  Bats 
and  squirrels  eat  it  with  avidity,  and  sometimes  commit  great 
depredations  in  seed  beds.  It  is  apt  to  rot  with  too  much  rain, 
and  this  happened  to  a  great  extent  in  our  plantations  last  mon* 
soon  (1882),  during  which  there  was  double  the  average  rainfall 
in  Coorg  of  the  previous  25  years.- 
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The  seed  is  easy  of  germination  if  it  can  escape  its  enemies-^ 
the  rats  and  squirrels.  Natural  regeneration  by  seed  is  assured 
in  open  low  scmb  when  there  are  plenty  of  birds^  and  if  it  is 
protected  from  cattle  grazing  and  fires. 

It  does  not  grow  from  stool  shoots^  but  profusely  from  root 
Buckers,  Plants  whose  stems  have  been  burnt,  or  otherwise  in» 
jared,  almost  invariably  send  up  a  mass  of  root  suckers,  as  do 
also  the  roots  of  exploited  trees  if  not  past  their  maturity. 

Exploitation  is  effected  by  uprooting  the  trees  and  extracting 
all  big  roots.  The  smaller  roots  left  in  the  ground  often  send 
up  a  quantity  of  root  suckers,  and  this  faculty  continues  to  a  con- 
siderable age,  probably  50  or  60  years,  but  I  think  it  is  strongest 
when  the  tree  is  young.  I  have  frequently  seen  trees  of  about 
SO  or  30  years  old  that  have  been  burnt,  send  up  a  great  quantity 
of  suckers,  but  have  not  noticed  this  in  over-mature  trees. 

Under  favourable  conditions  the  sandal  plant  will  grow  about 
1  i  to  2  feet  high  the  first  year,  and  will  add  2  feet  more  the  second 
year.  In  rich  forest  I  have  seen  them  grow  3  to  4  feet  the  first 
year,  and  about  as  much  the  second  year.  I  have  some  plants  not 
vet  3  years  from  seed,  which  are  11  feet  high,  and  it  remains  to 
be  seen  to  what  height  they  will  attain.  A  few  trees  planted  18 
years  ago  at  Fraserpett  are  at  present  25  feet  in  height,  and  18 
inches  in  girth,  and  contain  a  core  of  heart-wood  of  about  2 
inches  thick,  all  the  rest  being  white  wood. 

The  age  of  a  mature  tree  is  reckoned  to  be  about  50  years, 
but  probably  in  plantations  with  nothing  to  interrupt  its  growth, 
it  will  come  to  maturity  at  a  much  earlier  age,  say  40  years. 
Sandal  is  very  sensitive  to  fire  and  is  easily  destroyed  by  it. 
Much  damage  is  done  yearly  by  fires  originating  from  the  burn- 
ing of  weed  heaps,  &c.,  in  the  ryots'  fields,  which  burn  the  trees 
in  the  hedges,  and  spread  to  the  surrounding  scrub  jangles. 
Thns  the  growth  of  the  plants  is  much  retarded,  although  they 
constantly  send  up  root  suckers ;  but  if  a  ihass  of  dry  stuff  is  col- 
lected round  the  trunk  of  a  tree,  and  bijirnt,  the  tree  will  probably 
succumb.  A  mature  tree  killed  by  burning  can  be  exploited,  but 
a  half  grown  tree  is  useless,  as  it  has  no  heart-wood. 

Deer  and  cattle  do  much  harm  by  eating  off  the  leaves  and 
young  shoots,  of  which  they  are  very  fond.  Cattle  are  therefore 
strictly  kept  out  of  plantations,  but  it  is  not  so  easy  to  manage 
the  deer. 

Sandal  is  notably  a  tree  which  likes  to  grow  in  the  open, 
apart  from  any  associates.  In  scrub  jungle  it  keeps  its  crown 
free  of  the  surrounding  scrub,  and  in  case  the  latter  returns  to 
a  state  of  forest,  the  old  sandal  trees  would  continue  to  stow. 
slowly  to  their  maturity;  but  very  few  seedlings  would  establish 
tliemsolves  under  these  conditions. 
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Th«  best  results  in  raisiii^  sandal  ariifteially  ha^w  been  ob- 
tained by  sowing  seeds  in  lines  8  feet  aparb^  which  aro  picked 
up  with  a  piekaxe  to  the  depth  of  about  9  inches.  The  clods 
are  broken  up^  and  the  lines  smoothed  over.  One  man  puts  in 
the  seed  at  2-3  inches  interval^  and  |-inch  deep^  whilst  an- 
other sows  dall  (Cajanus  indicus)  somewhat  closer  in  the  line. 
This  is  done  in  the  beginning  o(  the  monsoon,  is  a  very  simple 
operation^  and  nearly  always  gives  a  sufficient  crop.  The  dall 
comes  up,  and  protects  the  young  seedlings  by  its  shade  in  the 
hot  weather.  In  the  second  monsoon^  the  superfluous  plants  are 
taken  out>  and  transplanted  to  another  part  of  the  plantation.  It 
is  advisable  to  loosen  the  soil  ronnd  those  which  ;remain.  Weeds 
should  be  kept  down,  and  it  is  most  important  to  keep  out  cattle, 
as  they  soon  exterminate  the  plants.  If  it  is  desired  to  plant  up 
jungle  land,  it  is  necessary  to  fell  and  burn  the  jungle  completely 
at  first;  no  good  results  being  ever  obtained  under  shade.  The 
plantation  may  be  said  to  be  established  the  second  year,  all  that 
IS  necessary  to  do  after  that^  being  to  keep  down  weeds  by  a  weed- 
ing once  a  year,  or  in  the  rich  soil  of  the  forest  twice  a  year,  and, 
above  all,  to  keep  out  cattle  and  fires. 

F.  B.  D. 


STORING  IMPORTED  VEGETABLE  AKD  FLOWER 

SEEDS. 

Tsft  following  remarks  are  made  with  a  view  of  drawing  forth 
ait  expression  of  opinion  from  those  who  have  had  experience  in 
keeping  imported  cold  season  vegetable  and  flower  seeds  in  a 
germinative  condition  throughout  the:  rainy  season.  Complaiats 
are  frequently  made  that  certain  seeds  have  not  germinatedyand 
for  that  reason  have  been  classed  as  bad.  There  are  many  ways  by 
which  seeds  may  be  brought  to  this  condition,  and  I  believe  a 
bad  method  of  packing  and  storing  to  be  one  of  the  most  com- 
mon. Seeds  of  vegetables  and  flowers^  raised  in  this  country,  do 
not  require  much  care  in  storing.  If  ke^pt  in  a  dry  room  and 
looked  over  occasion^ly,  such  appliances  as  hermetically  sealed 
boxes,  bottles^  &c.|  are  entirely  unnecessary..  It  is  very  different 
however  with  imported  seeds.  A  few  days'  exposure  to  the  damp 
atmosphere  of  our  rainy  season  is  very  fatal  to  their  vitality. 
European  seeds ^men  usually  send  out  their  seeds  to  this  country 
in  hermetically  sealed  tin  boxes.  When  sent  by  a  respectable  firm, 
so  as  to  arrive  just  when  required  for  sowing,  they  will,  as  a  rule, 
germinate  freely.  When  failure  occurs  under  these  circumstances, 
the  gardener  who  had  charge  of  their  management  must  be  at  fault. 
On  the  other  hand,  if,  as  is  offcen  the  case,  they  arrive  a  month 
or  two  before  the  season  for  sowing,  and  have  been  kept  in  the 
sealed  tin  boxes  until  that  time  arrives,  no  one  should  blame  the 
gardener,  or  feel  surprised  if  they  do  not  all  come  up.    Packing 
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m&ia  in  hiamirtierily  sesled  tm  hotss,  ie,  withont  donbt^  one  of  the 
best  methods  for  this  ^oautry ;  for  I  believe  their  vitality  is  j^eatly 
iojared  if  they  remain  in  the  boxes  for  a  month  or  two  after 
arrival.  AU  good  seeds  contain  a  certain  percentage  of  mois- 
ture/and  *the  natulral  heat  of  our  climate  caoses  this  moisture 
to  be  continually  given  off,  and  when  confined  within  a  sealed  tin 
box  it  nost  condense  and  thereby  injure  the  seeds.  I  strongly 
advise  opening  hermetically  sealed  boxes  of  seeds  immediately 
on  arrival,  and  transferring  the  contents  to  a  well  made  wooden 
box.  Any  rough  box  will  do,  provided  it  has  a  close  fitting  lid. 
The  bottom  of  the  box  should  be  covered  with  a  layer  of  charcoal 
dust.  It  is  also  a  good  plan  to  fill  a  few  small  bags  with  the 
same  material^  and  place  them  amongst  ihe  seed  packets. 
Charooal  is  a  capital  substance  for  inhaling  any  moisture  given 
off  by  the  seeds^  or  any  that  may  find  its  way  within  from  the 
afemosphere.  Bottles  with  glass  stoppers,  when  used  for  keeping 
seeds,  have  the  same  injurious  effects  upon  their  vitality  as 
hermetically  sealed  boxes.  I  have  noticed  that  seeds,  to  all 
appearance  quite  dry,  when  placed  in  a  glass  stoppered  bottle 
give  off,  within  ten  or  twelve  days,  sufficient  moisture  to  cover  the 
inner  surface  of  the  vacant  glass,  with  a  heavy  coating  of  dew. 
This  is  not  so  soon  generated  if  common  corks  are  used  instead 
of  glass  stoppers ;  I  suppose  the  cork  inhales  the  moisture  given 
off.  When  bottles  are  used  for  keeping  nny  rare  kind  of  seed, 
it  is  much  the  best  plan  therefore  to  use  a  common  cork. '  This 
plan  of  opening  hermetically  sealed  tin  boxes  immediately  on 
arrival  is  much  at  variance  with  that  adopted  by  other  author- 
ities, and  as  I  consider  the  subject  to  be  an  important  one,  I 
shall  be  glad  if  any  of  the  readers  of  the  "  Indian  Forester''  will 
record  their  experience. 

W.  G. 


FURLOUGH. 

TO  THE  BDrrOE  OF  "  INDIAN  FOKBSTBK." 

Sib, — Cannot' something  be  done  to  bring  to  the  notice  of  the 
authorities  the  hardship  suffered  by  some  of  the  members  of  the 
Forest  Department,  by  their  being  debarred  from  the  privilege, 
accorded  to  their  more  fortunate  brethren,  of  enjoying  two  years' 
furlough  after  eight  years'  service  ?  I  am  sure  that  if  the 
matter  were  properly  represented,  our  liberal-minded  Viceroy 
would  extend  the  privilege  to  us  all.  It  is  such  a  small  matter 
to  Government,  and  would  be  stick  a  boon  to  the  few  unfortu- 
nate individuals,  who  at  present  can  look  forward  to  only  one 
year  at  the  end  of  nine  years'  service  I  Of  two  men  serving 
m  the  same  place,  performing  the  same  duties,  and  drawing  the 
same  pay,  one  goes  home  with  the  pleasant  prospect  before  him 
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of  enjoying  two  whole  years  with  those  nearest  and  dearest 
to  him.  IjQe  other  is  left  behind :  imagine  the  heartache  of  this 
latter  unfortunate,  who  has  the  same  ties  and  the  same  dear  ones 
at  home,  but  who  must  remain  here  another  year,  simply 
because  a  hard  and  fast  rule,  arbitrarily  fixed,  operates  against 
him. 

HOXB-SIOK. 


NOTES  ON  «A  TRIP  THROUGH  CHAMBA." 

TO  THB  BDITOB  OF  "INDIAN  FOBBSTBR." 

Dbab  Sib, — In,  your  January  Number  is  a  bright  and  inter- 
esting note  on  a  tour  in  Chamba.  Mr.  J.  C.  McDonell 
notices  (at  suitable  elevation)  a  yery  large  tree  of  a  species 
which  he  calls  Rhiu  pumabensU  (the  vernacular  is  printed 
Kakkuein,  it  should  be  Kakkrein,  or  more  properly  ElaKrain). 
Is  the  writer  sure  of  the  species  ?  It  is  much  more  likely  to  be 
JRhus  (Pistadd)  inUgerrima :  the  natives  confuse  several  of  the 
Rhus  species  under  the  names  of  Eotkar,  Kangar  and  Kakrain. 
Brandis  speaks  of  J2.  punjabennsy  which  is  not  very  common,  as 
a  moderate  sized  tree,  35  feet  high  and  4  in  girth,  and  I  think 
the  size  Mr.  McDonell  mentions  could  not  be  attained. by  this 
secies.  Pistada  is  occasionally  found  of  a  very  large  size  ;  it 
yields  the  beautiful  *  zebra-wood'  which  is  so  promising  for 
cabinet  work,  but  of  so  little  real  use,  as  it  takes  years  to 
season — ^splitting  after  even  ten  years'  keeping,  and  bemg  very 
liable  to  warp. 

By  the  way  I  wish  other  Foresters  would  imitate  Mr.  McDonell's 
example,  and  write  accounts  descriptive  of  tours  in  some  of  the 
great  forest  regions  known  to  many  of  us  only  by  name.  How 
interesting  would  be  a  descriptive  sketch  of  the  Ahiri  forests 
for  instance,  of  the  Melghat  and  other  places  that  we  hear  of 
in  Reports  :  and  there  are  many  other  peculiar  forests  in  Ajmere, 
the  Punjab,  Assam,  and  elsewhere,  quite  unknown  to  many.  It 
is  true  that  we  can  pi(^  out  of  official  reports,  a  list  of  the 
trees  found  there;  but  this  does  not  give  one  an  idea  of  what  the 
forest  is  like. 

B.  P. 
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.    Reviews. 


THE   NEW   LAW    FOR    THE    RESTORATION   AND 

PROTECTION   OP   MOUNTAIJf   LANDS    IN 

FRANCE  (1882). 

Thb  publication  (in  lost  Angast/s  namber  of  tbe  Bevue  des  Eau9 
et  Forils)  of  tbe  departmental  regulation  for  carrying  out  the 
new  law,  reminds  us  that  the  law  itself  has  been  passed  (4th 
April,  1882),  and  that  the  old  laws  of  1860  and  1864.,  so  long 
printed  in  the  pocket  edition  of  the  Codes  with  which  most 
foresters  are  familiar^  have  now  ceased  to  exist. 

And  in  fact  those  laws  were  very  imperfect  and  only  main- 
tained their  ground  so  long,  because  of  the  great  difficulty  of 
amending  them  to  the  satisfaction  of  either  the  Forest  Depart- 
ment on  the  one  sidcj  or  of  the  Communes  on  the  other. 

The  law  of  1860^  when  it  stood  alone,  was  extremely  harsh, 
for  it  only  contemplated  the  conversion  into  aciual  forest  or 
woodland,  of  any  area  taken  in  hand.  In  1864  this  was  so  far 
modified,  that  the  sufficiency  of  works  for  restoring  the  turf  or 
herbaceous  covering,  was  admitted  to  consideration,  and  was  then 
permitted  by  law,  as  an  alternative  to  reboisement;  this  largely 
mitigated  the  inconvenience  caused  to  the  grazine  interest,  but 
left  untouched  some  of  the  radical  difficulties  of  the  subject.^ 
Both  parties,  that  is  to  say,  the  Forest  Administration  on  the 
one  side,  and  the  population,  represented  by  the  Communal 
Committees  on  the  other^ — condemned  the  Law. 

The  Communes  loudly  complained  that  they  were  virtually 
robbed,  for  whereas  a  private  individual  losing  his  land,  (by  it.8 
being  included  as  apart  of  a  '' p^rimitre,''^  got  paid  compen- 
8ation,t  they  got  none :  %  they  had  indeed  tne  option  of  carrying 
out  the  work  professionally  prescribed  to  them,  without  losing 
the  control  ot  their  land;  but  what  Communes  were  likely 

•  Hitbert^  the  cnBtom  has  been  to  talk  of  the  **  Code  da  reboisement^"  becante 
the  law  itaelf  only  contemplated  the  one  method  of  dealing  with  the  land.  In 
fntoTD  the  term  wiU  be  no  longer  applicable  ;  the  new  law  does  not  pretend  to 
indicate  what  works  (of  which  reboisement  or  regazonnement,  is  onl  j  one)  are 
to  be  carried  ont  The  law  generally  enables  mountain  ^'reatoratioa  and  pro- 
leetioa  **  to  be  undertaken. 

t  Under  the  ordinaiy  Uw  of  1841,  ut  Code  da  Beb.  (1860),  Art  7. 

t  iV.  Alt  8. 
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to  be  ricli  enougli  to  avafl  themselves  of  the  right  ?  if  they 
could  not^  the  Government  took  the  land,  and  did  the  work; 
in  that  case  the  Government  retained  the  land,  and  the  benefit  of 
all  its  products^  till  it  had  repaid  itself  the  cost  of  the  works. 
The  only  mitigation  of  this^  was,  that  as  soon  as  any  part  of 
the  area  restocked  was  safe  for  grazing,  the  Commune  at  once 
recovered  its  right  of  pasture :  the  Commune  could  also  (of  course) 
pay  the  Government  the  cost  and  recover  its  property  (but  prac- 
tically this  was  never  possible),  or  it  could  surrender,  absolutely, 
one-half  of  the  land  to  Government.  This  does  «eem  very  hard : 
no  wonder  then  that  Communes  fought  against  the  law. 

And  this  very  harshness  led  to  the  law  being  unduly  resfcricted 
in  another  directiott  :  as  it  was  sa  very  hard  to  take  up  land  on 
these  terms ;  the  law  only  applied  to  the  comparatively  limited 
areas,  which  were  actually  ruined,  and  which  demanded  instant 
treatment,  and  even  the  application  of  heroic  remedies.  It  was 
impossible  to  do  anything  for  land,  that  toould  soon  be  rained 
if  precautions  were  not  taken  to  prevent  misuse :  still  less*  did 
the  law  enable  anything  to  be  done  for  mountain  pasture-lands, 
land  hill  slopes,  which  at  present  in  a  good  state,  might,  if  pas« 
turing  was  not  properly,  and  firmly  regulated,  soon  become 
bad.  In  short,  the  law  only  permitted  of  the  summary  expro-  V. 
priation  of  the  areas  which  were  already  ruined,  and  could  do 
nothing  for  the  prevention  of  ruin.  Not  only  so,  but  these 
Communes  had  in  theur  ignorance,  but  in  their  natural  fear  of 
loss,  a  eonatant  desire  to  throw  every  obstacle  in  the  way  of 
the  administration,  and  then  would  atrive  in  every  way  possible 
to  get  the  obaosious  *!f4rmklre^^  cut  down  to  the-xku*roii«8t 
limits. 

The  law  then  evidently  called  for  much  amendment  on  both 
sides,  and  if  one  can  judge  from  the  mere  perusal  of  the  text,  the 
new  law  of  1882,  is  an  immense  improvement  on  the  old. 

The  Forest  Admimstration  was  anxious  for  one  iking  which 
it  has  not  obtained.  In  the  forest  drafts,  it  was  recommended 
that  the  ''declaration  of  public  utility,*'  that  is  to  say,  the  de- 
claration that  action  was  needed,  and  that  certain  lands  ought 
to  be  taken  in  hand,  should  be  made  by  an  order  of  the  Execu- 
tive Government,  that  is  to  say,  by  the  Coneeil  d'Etai,  as  for- 
merly ;  this,  however,  was  rejected.  The  question  does  not  seem 
of  much  importance,  but  possibly  there  are  practical  difficulties 
which  outsiders  do  not  understand.  In  any  case^  the  plan  of 
the  place,  and  the  proposals  in  detail,  are  submitted  first  to  an 
inquest  by  each  of  the  Communes  concerned,  then  to  a  Com- 
mittee of  the  Municipal  Coancils  sitting  together ;  then  the  ad- 
vice of  the  larger  council  of  the  "  arrondisement  '*  is  taken^  and 
lastly,  reference  is  made  to  a  special  canMnimon  t»mpoeed  of 
members  as  prescribed  by  the  law.    After  all  this  terrible  for- 
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inaKtf  lifts  b^eD  goae  throagb^  it  geeiiui  to  the  foreigner^  very  little 
conseqaence  whether  the  deeision  is  given  by  the  Ctmml  d^Eiat^ 
or  whether  the  matter  comes  before  the  Legislature  for  a  special 
Act  in  each  caae.  The  latter  is^  howeTer^  the  law  as  finally 
passed. 

This  very  formal  procedure  (Arts.  2  and  8),  however,  is  only 
required  in  respect  of  lands  which  are  in  such  a  ruined  state, 
that  they  must  be  expropriated  by  the  State  at  once,  and  have 
works  (perhaps  costly  and  of  long  duration)  compulsorily  exe- 
cuted  upon  them. 

The  whole  law  regards  the  mountain  country  as  coming  under 
three  classes  :— 

1.  P^rim^tres  already  ruined,  so.  that  the  land  must  be  ac- 

quired at  once,  and  planting  and  other  devices  resorted 
to.  The  distinguishing  feature  of  this  class,  is,  that  the 
ruin  must  be  not  threatened  but  existing— we  have  to 
deal  with  dangers  **  nds  et  aetueh" 

2.  Lands,  which  show  signs  of  deterioratbn  and  of  the  form- 

ation of  ravines,.  &c.  The  remedy  here  is  simply  to 
"dose''  them  as  we  should  say — to  apply  the  "«w en 
dSfens  "  :  cattle  grazing  is  prohibited  partially,  or  regulat- 
ed, aad  clearing  of  any  .kind  is  stopped. 

S.  Lands  in  Communes  entered  in  a  list  which  the  law  pro- 
vides to  be  prept^red,  which  are  not  yet  in  danger,  but 
in  which  grazing  is  to  be  regulated  in  order  to  preveni 
probable  injury. 

The  Chapter  relating  to  the  1st  class  is  headed  "Restoration  of 
mountaij;!  land.'' 

For  this  class,  no  distinction  is  drawn  between  '^  reboisement " 
and  ''regftzonnement"  a  distinction,  with  which  properly  speak- 
ing the  lata  has  nothing  to  do.  What  kind  of  work  is  required,—* 
planting,  sowings  turfing,  embankment,  formation  of  dikes, 
''barrages"  and  so  forth,— that  is  matter  for  the  scientific  de- 
partment to  determine.  The  legal  feature  of  the  class  is  that 
the  danger  (as  already  observed)  u  existing,  not  merely  threatened. 
In  this  case,  the  work  is  always  done  by  the  State,  and  at  its 
expense,  and  the  land  is  always  expropriated  either  by  amicable 
arrangement,  or  under  the  ordinary  law  for  the  acquisition  of 
land  for  public  purposes  (Art.  4) ;  the  special  commission,  &c., 
ct  the  present  law,  taking  the  place  of  the  authorities  mentioned 
in  the  ordinary  expropriation  law  of  IS^l. 

These  provisions  azeequallyapplicablewhether  the  land  belongs 
to  a  Commune,  a  public  institution,  or  to  a  private  person. 
It  is  provided  dso  that  the  land  owner  may  come  to  terms  with 
the  State  to  execute  the  required  works  himselfj  but  must  sub« 
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'  init  to  State  control^  and  inspection,  as  to  the  maintenance  of 
the  area  when  the  works  are  finished.  Several  owners  may  dab 
together  and  form  an  association  for  this  purpose^  (so  as  tofunite 
their  capital  and  their  forces).  The  associations  will  have  the 
benefit  of  the  law  of  June  1865,  regarding  *^  associations  syndic 
eales/^  Article  5  then  follows,  and  briefly  allows  help  to  be  given 
either  by  grants  of  labor,  money,  seed  or  plants,  to  Communes 
and  others,  in  aid  of  works  undertaken  by  them  inside  the 
p^rim^tres  or  even  outside. 

The  next  part  of  the  Law  is  headed  "  Conservation  o{  mountain 
lands."  It  relates  to  the  second  class  of  lands  where  the  "  mis 
en  difsM*^  only  is  required.  This  can  be  taken  in  hand  either  at 
the  request  of  the  Communes,  or  on  the  demand  of  the  Forest 
Administration.  The  Communes  interested  are  consulted  and 
reference  is  also  made  to  the  "  Special  Commission,''  after  which 
the  matter  is  decided  by  decree  of  the  pr^fet.  The  ^^mis  en  dd* 
Jens*'  is  to  last  for  ten  years,  but  can  however  be  renewed  if 
necessary.  Compensation  is  given  for  the  loss  of  the  use  of  tie 
land  closed  (jprivaiion  dejouissance)  by  an  annual  payment- 
Provisions  also  follow  (Art.  10),  relating  to  the  manner  in 
which  this  annual  sum  is  to  be  distributed. 

The  State  may  execute  any  work  it  likes  in  closed  areas,  when 
this  course  appears  likely  to  expedite  the  work  of  improvement : 
but  the  State  cannot  claim  to  recover  the  expense  from  the 
owner  (Art.  11).  Offences  against  the  area  "mis  en  dS/ens**  are 
made  ''  Forest  offences,''  (Art.  18). 

The  third  class  of  land  (dealt  with  in  Chap.  H.  of  the  ".Titre  " 
we  are  considering)  is  known  from  the  fact  that  the  Forest 
Dejpartment  makes  a  list  of  all  Communes  in  which  grazing  ought 
to  be  Eubjeot  to  regulation.  And  each  Commune  is  bound,  before 
the  Ist  January  in  each  year,  to  submit  to  the  pr^fet  a  proposal, 
stating  the  total  area  of  pasture  land,  the  number  and  kind  of 
cattle  they  propose  to  be  allowed  to  graze  in  it,  the  season  of 
grazing,  and  any  other  particulars  that  may  be  needed.  If  these 
are  approved,  and  give  rise  to  no  objections,  they  are  carried  out 
by  public  authority,  and  infringements  are  punished  under  the 
Code  F^nal  (Article  471,  &;cO 

If  the  Commune  either  fails  to  send  in  its  proposals  or  objects 
to  what  their  Forest  Department  requires,  or  if  the  latter  objects 
to  what  the  Commune  proposes;  provision  is  made  (Art.  17) 
for  reference  to  a  special  committee,  which  includes  the  local 
forest  officer  as  a  member.  After  taking  the  advice  of  this  com- 
mittee,  the  formal  decision  rests  ex  officio  with  the  pr^fet. 

The  last  part  {TUre  III.)  of  this  law  is  devoted  to  providing 
what  is  to  be  done  with  the  existing  p^rimitresj  taken  up  under 
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the  old  laws.  All  these  are  maintained  for  the  presenti  bat 
within  three  years  a  list  is  to  be  prepared  of  all  "  parcelles  ^'  of 
land  which  the  department  thinks  should  be  retained :  all  lands 
not  in  the  list  will  then  be  given  back.  Any  such  land  can  of 
course  again  be  taken  up  under  the  present  law^  but  just  as  if 
it  was  new  land — under  all  the  formalities  and  conditions  now 
required. 

Within  ten  years  the  State  will  come  to  terms  with  the  pro« 
prietors  of  the  lands  retained  and  notified  in  the  list^  and 
will  settle  all  outstandings  that  may  be  due  under  the  old  law. 
It  will  be  remembered  that  in  some  cases  the  proprietor  (if  a 
Commune)  may  have  received  no  compensation  at  all^  and  will  be 
entitled  to  it  under  the  present  law :  on  the  other  hand,  there 
may  be  didms  of  the  State  to  recover  money  spent  on  the  land, 
and  so  forth. 

If  the  Forest  Administration  and  the  owner  cannot  agree, 
recourse  is  to  be  had  to  the  law  of  expropriation  as  indicated  in 
Article  4.  But  the  increased  value  of  the  land  due  to  works 
executed  by  the  State  will  not,  of  course,  be  credited  to  the 
owner.  Article  22,  conveniently  requires,  that  in  any  Commune 
where  this  law  is  applied,  the  same  forest  guards,  that  have  au- 
tboritv  over  one  class  of  land,  have  the  same  over  all, — the 
p^rimetres,  the  lands  closed,  and  the  pastures  regulated,  and 
even  the  Communal  woods ;  so  that  there  is  to  be  no  conflict 
of  authority,  officers  of  one  service  (paid  by  the  State)  controlling 
everything  in  the  way  of  forest  protection  throughout  the 
Commune. 

The  departmental  regulation  for  carrying  out  this  law,  is  of 
great  interest  in  itself,  but  is  necessarily  too  detailed  to  be  easily 
reviewed  unless  a  lengthy  study  were  entered  on. 

Thus  the  opening  articles  describe  in  great  detail  the  method 
of  drawing  up  proposals  for  the  p^rimetres  to  be  taken  in  hand, 
in  case  restaraiion  is  needed.  Then  follows  a  chapter  regarding  the 
method  of  acquisition  of  the  lands  required.  The  second ' '  Titre '' 
gives  also  minute  instructions  regarding  the  determination  of  the 
areas  which  are  to  be  taken  merely  under  proteetiun. 

Chapter  11.  of  this  regulation  (page  140  [August  1882]  Legis- 
lative  part  of  the  Bevt^)  may  be  very  useful  to  officers  in  India 
engaged  in  forest  settlements,  where  grazing  has  to  be  regulated. 

The  substance  of  these  rules  is  eminently  good ;  every  pro- 
ceeding is  indeed  overloaded  with  petty  formalities  and  official 
technicalities,— which  have  no  real  advantage ;  but  this  is  after 
all,  a  matter  which  we  are  never  obliged  to  follow  when  we 
wish  to  find  practical  hints  for  our  own  guidance  in  India,  and 
such  formalities  are  so  universal  in  all  French  official  acts,  that 
their  omission  is  least  of  all  to  be  looked  for,  in  a  matter  of  this 
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kind  where  the  action  of  the  Government  is  viewed  with  some 
jealousy.  In  France  we  must  remember,  a  number  of  Deputies 
are  just  as  jealous  of  the  '*  sacred  rights"  of  the  people  and  just 
as  ready  to  hamper  the  forest  administration  by  forms,  as  the 
most  Forest-unbelieving  Collector  in  India. 

B.  P. 


THE  FORESTRY  OF  THE  FUTURE.  Bt  Db.  HOUGH. 

The  new  and  only  American  Journal  of  Forestry  whose  ap- 
pearance we  so  gladly  welcomed  in  our  January  Number,  as 
the  advocate  of,  and  it  is  to  be  hoped,  the  harbinger  of  Forest 
Conservancy  in  America,  contained  most  appropriately  an  ex- 
cellent paper  on  "The  Forestry  of  theFuture"  by  Dr.  Hough, 
the  Editor  of  the  Journal.  We  say  most  appropriately,  as  the 
Journal  is  published  avowedly  for  the  pnrpose  of  assuring  an 
adequate  supply  of  timber  for  the  future. 

The  article  under  review  commences  with  a  retrospect  of 
forest  history,  which  should  convince  every  impartial  person, 
of  the  reckless  waste  and  destruction  which  has  taken  place  in 
the  forests  of  every  civilised  country  ;  and  which  is  still  going 
on,  especially  in  tne  country  from  which  the  new  paper  nails. 
A  distressing  account  is  given  of  the  condition  of  the  forests 
in  Norway,  Sweden,  Russia,  and  Finland,  which  supply  such 
a  large  quantity  of  timber  to  the  European  market.  Here  is 
an  extract. 

''  For  a  hundred  miles  along  the  Qlommen,  and  it  is  doubtless  the 
same  in  other  rivers  io  Norway,  one  can  see  in  summer  the  rapid  water 
and  the  eddies  of  the  stream  alire  with  floating  timber,  all  of  which 
had  been  'peeled,  and  much  of  it  scarcely  larger  on  an  average  than 
our  telegraph  poles.  It  is  rare  that  a  piece  is  seen  more  than  a  foot 
in  diameter  at  the  smaller  end,  and  many  of  them  we  would  scarcely 
think  of  using  except  for  the  poles  of  scaffolding." 

The  conclusion  arrived  at  that  the  supply  is  bound  to  dimi- 
nish, is  inevitable,  seeing  that  a  considerable  area  of  forest  land 
is  in  the  hands  of  private  individuals,  over  whom  no  control 
is  exercised. 

It  is  to  be  hoped  that  trees  of  Ptnus  st/lvestrisj  and  of  Abies 
excelsa,  measuring  only  six  inches  across  the  stump,  when  70 
years  okl)  are  of  rare  occurrence,  for  this  means  an  average 
growth  of  23  rings  per  inch  of  radius,  a  number  seldom  ex- 
ceeded in  India,  save  by  the  slowest  growing  woods,  such  as 
<^ve  and  box,  whibt  Abies  Smitfdana  so  closely  allied  to  Abies 
(or  Picea)  eacelsa,  has,  it  has  been  calculated,  an  average  of 
6  rings  per  inch  of  radius,  although  further  observations  are 
required  on  this  point. 
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The  inference  drawn  from  the  deplorable  state  of  the  forests 
in  Northern  Europe,  is,  that  Europe  will  have  to  indent  more 
largely  n^on  North  America  as  the  years  roll  on,  bat  the 
anwor  foreshadows  a  time,  and  that  not  far  distant,  when 
America  will  not  have  sufficient  timber  to  supply  her  own  wants, 
if  the  present  rate  of  consumption  is  continued.  The  fact  is, 
however,  that  the  consumption  of  timber  is  fast  increasing 
owinff  chiefly  to  the  great  extension  of  the  railway  system 
which  actually  spread  over  105,000  miles  in  1882,  many  rail- 
ways now  penetrating  the  forests  solely  for  the  purpose  of 
bringing  out  timber  from  places  hitherto  inaccessible,  so  that  the  ' 
note  of  alarm  is  sounded  none  too  soon.  And  now  we  reach  the 
most  important  part  of  the  paper,  where  remedial  measures  are 
suggested  for  the  future,  the  author  taking  as  his  text  a  sentence 
from  a  speech  of  Mr.  Dimnell,  who  says,  that  to  avoid  the  im- 
pending ruin  of  the  forests,  '^  seasonable  and  adequate  measures 
must  be  taken  to  meet  future  wants  by  extensive  and  judicious 
planting,  and  by  effectual  measures  for  economizing  our  re- 
maining supplies." 

Planting,  the  first  measure  proposed,  is  then  discussed,  and  an 
endeavour  made  to  enlist  the  sympathies  of  the  owners  of  the 
land,  by  an  appeal  to  their  pocKcts. 

We  should  like  the  author  to  go  into  more  detail  on  this 
matter,  and  to  show  the  American  land-owner  what  percentage 
he  can  realise  on  his  capital  by  planting,  as  we  fear  tne  mathe- 
matical illustration  usea,  will  not  have  the  desired  effect  upon 
the  class  whom  it  is  most  important  to  convince  ;  and  planting 
by  private  individuals  will  remain  as  rare  in  the  new,  as  it  is  in 
the  old  world.  We  are  glad  to  notice  here  a  sign  of  progress 
in  India,  where  the  owners  of  the  soil  are  awakening  to  the  im- 
portance of  having  timber  on  their  own  land,  as  shown  by  the 
numerous  small  plantations  of  Dalbergia  sissooy  of  compara- 
tively recent  origin,  met  with  scattered  about  here  and  there  in 
the  Saharanpur  district,  and  doubtless  in  others,  just  as  Dr^ 
Hou^h  would  like  to  see  them  spring  up  on  the  old  settled  farms 
of  his  own  country. 

To  encourage  would-be  planters,  and  to  show  them  how 
apparently  insurmountable  difficulties  can  be  overcome  with 
success,  an  interesting  account  is  given  of  the  work  of  planting 
tiie  Landes  or  Dunes  of  South- Western  France,  the.forests  there 
now  covering  nearly  two  million  acres  of  land,  where  previously 
nothing  but  a  wretcned  waste  existed.  But  as  most  of  our  readers 
are  already  acquainted  with  the  particulars  given,  and  many  have 
visited  the  forest  themselves,  we  will  pass  over  this  part  of  the 
paper,  and  come  to  where  Dr.  Hough  suggests  the  establishment 
of  experimental  forest  stations  for  determining  what  methods 
and  wnatspecies  to  employ  to  insure  success  in  pmnting.  Eeen- 
ing  in  view  the  backward  state  of  Sylviculture  in  Amerioa,  toe 
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measure  proposed,  if  properly  carried  out,  and  on  an  extensive 
scale,  cannot  fail  to  be  of  great  benefit  to  the  Forestrjr  of  the 
future,  and  we  hope  that  (Toyemment  will  lend  their  aid  to  the 
enterprise. 

We  much  regret  that  no  details  have  been  given  regardinc 
the  '^  effectual  means  for  economizing  our  remaimng  supplies, ' 
which  is  in  our  opinion  the  most  important  question  of  any 
relating  to  the  Forestry  of  the  future  in  the  United  States,  and 
we  hope  soon  to  see  the  Third  Report  on  Forestry  by  the  author 
where  this  question  has  been  discussed  more  fully. 


SIBERIAN  FORESTS. 

An  interesting  work,  entitled  "Through  Siberia,'*  by  H. 
Lansdell,  has  recently  been  published  by  S,  Low  and  Company. 
In  it  the  author  states  that  tigers  are  found  near  Yladivostock, 
which  is  situated  roughly  in  longitude  183^  E.  and  latitude  43^ 
N.,  and  that  65  were  killed  in  that  district  the  year  before  his 
arrival.  The  Gilyaks,  a  heathen  tribe  on  the  lower  Amur,  are 
afraid  of  tigers  and  make  idols  in  their  image,  but  do  not  at»- 
tempt  to  kill  them. 

The  author  also  says,  that  the  skins  he  saw  for  sale  were  not 
60  handsomely  marked  as  those  of  the  Bengal  tiger,  though 
Frejevalsky  was  of  a  different  opinion.  Here  is  a  new  region  for 
the  sportsman  wearied  with  Indian  shikar  I  It  is  apparently 
easy  to  get  at  from  Japan,  the  journey  taking  10  or  11  days 
from  Yokohama.  Yet  we  should  be  glad  to  get  some  confirm* 
ation  of  Mr.  LansdelPs  statements  from  competent  authority, 
as  we  have  never  heard  of  tigers  being  found  north  of  the  Hima- 
layas, though  Atkinson  does  mention  them  among  Mammalia 
found  in  Siberia. 

The  province  of  Yeneseisk  is  covered  with  magnificent  forests 
up  to  the  Arctic  Circle,  and  they  are  principally  of  pine.  In  the 
neighbourhood  of  Krasnoiarsk  the  pine  frequently  rises  to  200 
feet  in  height,  but  is  never  more  than  6  feet  in  diameter  at  the 
base.  The  larch  extends  further  towards  the  north,  and  some- 
times attains  to  the  same  height,  but  its  diameter  is  not  greater 
than  4  feet  on  the  surface  of  the  ground.  The  wood  of  the 
larch  is  used  for  peasants'  houses,  and  is  preferred  to  any  other 
for  burning  in  the  tile-kilns. 

Besides  these  trees,  the  spruce  fir,  which  differs  from  the  Sibe- 
rian spruce,  is  highly  esteemed  for  masts,  oars,  '' knees''  in  ship 
building,  and  snow  shoes.  The  Scotch  fir  is  in  many  places 
very  abundant.  But  the  tree  most  esteemed  by  the  Siberian, 
is  according  to  Mr.  Lansdell,  the  cedar,  though  we  are  not  told 
its  botanical  name.    The  Ostjaks  use  it  for  bmlding  their  Uurge 
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boats^  and  cnt  oat  planks  with  their  axes  in  exactly  the  same 
wastdful  manner  as  the  natives  of  the  North-West  Himalajas. 

The  Russian  peasant  sometimes  fells  this  "  cedar  tree  *'  for  the 
sake  of  the  nuts^  and  perhaps  this  slight  indication  will  enable 
some  botanist  to  tell  as  what  the  tree  really  is. 

The  birch  is  said  to  be  common  np  to  the  70th  parallel,  and 
still  farther  north  the  creeping  birch  is  found,  with  two  or  three 
kinds  of  willow.  The  alder  and  juniper  are  abundant,  and  canoes 
are  made  out  of  the  poplar. 

The  extremes  of  temperature  at  Yeneseisk  itself  must  be  rather 
trying — 9a°-5  Fahrenheit  in  June,  and  59°  below  zero  in  winter. 
The  province  of  Yeneseisk  has  an  area  of  nearly  a  million  square 
miles,  and  a  population  equal  to  three-fourths  that  of  Liver- 
pooL 

A.S. 


BEPORT  ON  FOREST  ADMINISTRATION  IN  THE 
CENTRAL  PROVINCES  FOR  1881-82. 

CConiinued  from  December  Number). 

One  more  important  point  of  Major  Doveton^s  Report  still 
remains  to  be  noticed,  viz.,  the  subordination  since  1877,  in  cer- 
tam  respects  and  in  respect  of  certain  forests,  of  Forest  to  District 
Civil  Officers. 

There  were  before  1 877,  as  there  are  still,  two  classes  of  Govern- 
ment forests.  Prior  to  the  Indian  Forest  Act  of  1878  the  one 
class  were  termed  Reserved  Forests,  and  were  administered 
entirely  by  Forest  Officers ;  the  other  class  consisted  of  Unre- 
served Forests,  and  were  under  the  exclusive  control  of  the  Deputy 
Commissioners,  although  the  revenue  yielded  by  them  was  cre- 
dited to  the  head  of  FoaasTs.  These  Unreserved  Forests  com- 
prised all  the  lands  which  remained  in  the  hands  of  Government 
after  the  late  settlement,  and  which  were  not  yet  declared  Re- 
served Forests.  The  enormous  area  they  covered  (about  half  the 
total  area  of  the  Provinces)  and  the  unsuitableness  for  forest  cul- 
ture of  a  very  large  proportion  of  it  not  only  justified  but  neces- 
sitate their  being  placed  under  the  Civil  Officers. 

No  rights  of  any  kind  existed  in  either  chtss  of  forests,  and 
whenever  the  value  or  importance  of  any  portion  of  the  Unre- 
served Forests  was  proved,  it  was  constituted  a  Reserve  on  a 
mere  administrative  order  of  the  Chief  Commissioner. 

Now  came  the  Indian  Forest  Act  of  1878,  which  prescribed 
a  long,  expensive  and  cumbrous  procedure  for  constituting 
Reserved  Forests.  Had  the  former  Unreserved  Forests  not  been 
d^slared  Reserved  Forests  under  Chapter  lY.  of  tiie  Aotj  then. 
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whenever  it  was  resolved  to  reserve  anj  portion  of  them^  it 
would  have  been  necessary  to  set  in  motion  that  procedarej 
which  would  not  only  have  brought  with  it  all  its  costly  delays 
and  its  troop  of  greedy  official  underlings^  but  would  also  have 
revived  all  the  claims  of  private  people  to  rights,  &c.j  that  had 
been  set  at  rest  by  the  late  regular  settlement  already  referred 
to.  Accordingly  the  Unreserved  Forests  of  the  old  Act  were 
declared  to  be  Reserved  Forests  under  the  new  one. 

But  it  was  evident  that  the  reservation  of  those  forests  onljr 
changed  their  legal  position.  From  an  administrative  point  of 
view  they  could  not  but  remain  on  the  same  footing  as  before. 
Hence  the  distinction  into  First  Class  Reserves^  or  those  man- 
aged as  Reserved  Forests  in  the  strict  sense  of  the  term,  and 
Second  CUss  Reserves,  which  were  originally  the  Unreserved 
Forests. 

The  management  of  the  Unreserved  Forests  not  having  been 
considered  satisfactory,  it  was  resolved  in  1S77  to  place  them 
under  Forest  Officers  acting  under  the  direct  orders  of  the  De- 
puty Commissioners.  The  Forest  Divisions  were  accordingly 
reconstituted  so  as  to  give  each  of  the  principal  civil  districts 
a  superior  Forest  Officer,  having  his  head-quarters  at  the  chief 
town  of  the  district.  These  Forest  Officers  had  also  charge  of 
the  Reserved  Forests,  which  they  managed  under  the  imme- 
diate control  of  the  Conservator. 

We  believe  that  it  was  proposed  to  place  the  Reserved  Forests 
also  under  the  Civil  Officers  in  the  same  manner  as  the  Unre- 
served Forests  were,  thus  copying  the  system  already  prevailing 
in  the  Bombay  Presidency,  and  which  has  recently  been  adopted 
in  Assam,  the  N.-W.  Provinces  and  Oudh  and  Madras.  But 
Mr.  Morris  took  the  more  statesmanlike  view  of  the  question, 
and  refused  in  the  most  emphatic  manner  to  admit  the  Civil 
Officers  to  a  share  in  the  administration  of  those  forests.  It  was 
not  the  management  of  these  forests  by  Forest  Officers  directly 
which  was  found  wanting,  but  of  the  Unreserved  Forests  by 
Civil  Officers  alone. 

When  in  1878  the  Indian  Forest  Act  came  into  force,  the 
change  of  nomenclature  was  unaccompanied  by  any  administra- 
tive change. 

The  reorganisation  of  1877  was  admirable.  The  old  antagon- 
ism between  Civil  and  Forest  Officers  was  bound  by  it  to 
become  a  thins  of  the  past.  The  Forest  Officer,  who  was  for- 
merly regarded  as  a  mere  interloper  and  an  enemy  of  local  and 
present  interests,  now  became  a  recognised  factor  in  the  admi- 
nistration of  ^he  district;  while  the  Civil  Officer  was,  with 
scarcely  a  single  exception,  only  too  glad  to  receive  the  con- 
stant professional  advice  and  aid  of  his  Forest  Assistant,  and  to 
be  relieved  from  the  immediate  admimstratioii  of  his  forests. 
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Everything  was  caloulated  to  ensure  sucoesSj  except  a  few 
minor  details  which  could  not  obviously  be  foreseen  and  provided 
for  at  the  oatseti  but  which  has  endangered  the  permanence  of 
the  new  system.  It  would  be  a  million  pities  if  that  system 
ahonld  be  radically  changed  or  abolished^  and  it  is,  therefore^ 
well  to  speak  out  plainly. 

As  was  to  be  expected  in  starting  an  entirely  new  policy,  only 
the  general  lines  could  be  laid  down  by  high  authority.  The 
regulation  of  minor  details  it  was  necessary  to  leave  to  time  and 
experience.  Whenever  any  hitch  occurred,  it  was  the  business 
of  the  Departmental  Heads  to  bring  it  to  the  notice  of  the  Chief 
Commissioner,  who  would  piovide  thereon  a  remedy. 

The  first  result  was  that  some  of  the  Deputy  CommissionerSj 
jealous  of  preserving  to  themselves  their  old  iukuma^  intact,  at 
once  prescribed  all  the  minor  lines  which  were  to  guide  their 
Forest  Assistants.  Although  these  Assistants  had  the  entire  direct 
adminiBtration  of  the  Unreserved  Forests,  and  the  control  of  their 
establishments  handed  over  to  them,  yet  they  could  not  even 
transfer,  much  less  punish  or  dismiss,  a  temporary  chaprassi  on 
Bs.  5  without  previously  obtaining  the  permission  of  the  Civil 
Officer.  In  other  words,  here  were  gentlemen  of  long  experience 
and  acknowledged  tact,  who  had  for  years  successfully  adminis- 
tered large  forest  divisions  extending  over  three  or  four  civil 
districts,  told  that  they  could  not  be  trusted  on  their  own  res* 
ponsibility  to  transfer  the  meanest  underling  from  ope  chowki 
to  the  next.  And  all  this  in  face  of  Section  47  of  the  Forest 
Department  Code. 

This  was  not  the  way  to  create  or  maintain  a  good  under- 
standing between  the  Forest  Officer  and  his  Civil  Chief,  especially 
when  the  former  was  in  many  cases  of  the  same  age  as  the  latter, 
and  had  successfully  performed  highly  responsible  public  duties 
during  a  much  longer  period.  It  was  not,  therefore,  surprising 
that  relations  became  strained  from  the  very  commencement. 
The  fact  seems  ridiculously  impossible,  yet  at  least  one  Deputy 
Commissioner  was  silly  enough  to  prescribe  for  his  Forest  Officer 
the  number  of  times  and  the  days  of  the  week  on  which  a 
nursery  ought  to  be  watered  and  weeded  I 

We  need  not,  therefore,  be  surprised  to  find  the  Conservator 
writing  of  the  system  that  '^  it  is  a  peculiar  arrangement  which 
cannot  be  regarded  as  altogether  satisfactory,  and  it  is  one  that 
will  have  to  be  reconsidered  at  no  distant  period.^' 

But  he  has  unfortunately  failed  to  seize  the  real  causes  which 
make  the  system  appear  to  him  unsatisfactory.  The  system 
itself  is  perfect ;  it  is  the  manner  in  which  it  is  worked  that  is 
at  fault,  and  nothing  is  easier  than  to  have  the  relations  between 
the  Civil  District  Officer  and  his  Forest  Assistant  further  defined 


Digitized  by  VjOOQ  IC 


80    RXPORT  ON   F0RB8T  ADXINX8ZBATI0H  IH  OBVTRAL  PROVIHCSS^ 

by  the  highest  authority  of  the  Frovinoe.  It  is  greatly  to  be 
wished  that  Mr.  Morris  could  do  this  before  he  retires  from 
office^  and  thus  set  up  on  an  imperishable  basis  the  admirable 
policy^  which  he,  together  with  Dr.  Brandis,  inaugurated  5  years 
ago,  and  which  his  own  firmness  and  watchful  care  has  made  to 
yield  results  favorable  beyond  expectation. 

To  subordinate  the  Forest  Officer  to  the  Deputy  Commissioner 
also  in  matters  relating  to  the  First  Class  Reserves  would  be,  as 
has  been  ably  remarked  in  the  Pioneer  of  1st  December  last,  to 
*'  reduce  him  to  a  mere  subordinate  machine  charged  with  carry- 
ing out  the  orders  of  the  Collector.'^  Such  a  state  of  existence 
would  kill  all  energy,  and  would  dispirit  a  man  of  the  most 
indomitable  will  and  perseverance  and  of  the  most  complete 
self-devotion,  who  loved  his  forests  and  his  work.  A  good  man 
does  good  work  in  proportioa  to  the  amount  of  trust  and  respon- 
sibility reposed  in  him.  Tell  him  that  during  his  whole  Indian 
career  he  is  always  to  remain  a  mere  machine  (unless,  indeed, 
he  has  the  exceptional  luck  to  become  the  provincial  head  of  his 
Department),  and  you  ruin  his  efficiency  for  ever.  Successful 
organisers  of  large  private  undertakings  understand  this  tho- 
roughly well,  and  they  know  how  to  entrust  their  subordinates 
with  the  full  responsibilities  of  their  respective  offices.  Indeed 
this  principle  is  so  admittedly  obvious  a  truism,  that  the  Con- 
servator's remarks  have  the  appearance  of  being  blindly  inspired 
by  the  ideas  of  the  Government  of  India  given  in  exteneo  in 
their  Review  of  Forest  Administration  during  1880-81. 

The  Conservator  makes  no  attempt  to  justify  his  new  opiniona 
with  arguments  drawn  from  the  way  in  which  the  system  he 
condemns  has  worked  during  the  past  5  years.  Indeed  he  brings 
forward  no  arguments  at  all,  and  contents  himself  only  with 
hpriori  statements.  He  acknowledges  that  the  system  has  yielded 
satisfactory  results,  and  yet  almost  in  the  very  same  breath 
recommends  its  being  radically  changed. 

What  is  it  then  that  he  finds  fault  with  ?  The  application  of 
one  method  of  control  for  the  First  Class  Reserves  and  another 
for  those  of  the  Second  Class.  He  would  have  the  same  method 
for  both  classes.  But  why  ?  Because,  to  give  his  own  words, 
''it  would  be  an  uncalled-for  diversity  of  system  to  have,  of 
forests  of  equal  importance,  part  administered  direct  by  the 
Conservator  and  part  through  the  District  Officers.'^  But  are 
the  Second  Class  Reserves  of  equal  importance  with  those  of  the 
First  Class  ?  To  say  so  would  be  completely  to  ignore  the  cir- 
cumstances of  the  case.  These  circumstances  we  have  already 
explained.  The  Conservator  himself  must  answer  No,  and  does 
say  No  (without  perhaps  being  aware  of  it)  in  paras.  7-9  of  his 
Report. 

The  fallacy  in  the  Conservator's  reasoning  lies  in  his  tacitly 
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Ding  tbat  a  Second  Class  Reserve  must  always  remain  a 
Second  Class  Reserve,  and  that  such  a  forest^  when  its  permar 
nent  maintenance  and  reservation  are  officially  decided  upon^ 
does  not  ij^ facto  become  a  First  Class  Reserve. 

We  cannot  better  close  this  discussion  than  by  quoting  the 
▼ery  forcible  observations  of  the  Chief  Commissioner  on  this  in« 
teresting  and  extremely  important  subject.  After  saying  that 
be  ''hardly  understands''  how  the  Conservator  arrives  at  his  ex- 
traordinary conclusioui  he  adds :— « 

''  The  system  has,  in  his  opinion,  worked  exceedingly  well.  There 
has  been  little  or  no  friction :  even  at  first  starting  there  was  bnt 
little  friction;  and  that  little  has  now  disappeared.  The  District 
Officer  has  had  the  advantage  of  the  professional  skill  of  the  Forest 
Officer  in  arranging  for  the  management  of  8econd  Class  Reserves  ; 
and  the  results  in  m^ny  districts  have  been  signally  good.  Byste- 
matio  management  has  been  introduced ;  and  revenue  has  increased. 
On  the  other  hand,  the  Forest  Officer  has  had  his  hands  strengthened 
in  the  management  of  his  own  First  Class  Reserves.  It  is  quite 
true  that  when,  the  permanent  reserves  that  it  may  be  found  neces- 
sary to  maintain  have  been  separately  demarcated,  the  question  of 
placing  such  of  them  as  are  now  managed  by  District  Officers  imder 
the  Forest  Department  will  arise.  It  will  probably  be  found  expe- 
dient to  place  all  permanent  reserves  under  the  department.  But 
that  will  not  be  any  subversion  of  the  system  now  in  force.  It  will 
be  but  the  transfer  of  some  Second  Class  Reserve  areas  into  the  First 
Class.  The  great  object  of  maintaining  the  present  close  connection 
between  the  District  and  the  Forest  Officer  is  not  only  that  the  skill 
of  the  latter  may  be  at  the  disposal  of  the  former,  but  also  that  the 
present  reqairements  and  convenience  of  the  people  may  be  as  fully 
as  possible  considered  in  deciding  all  questions  of  forest  conservancy. 
The  advantage  of  this  has  been  noticed  by  the  Chief  Commissioner 
over  and  over  again  since  the  present  system  was  introduced. 

^  In  this  connection  the  Chief  Commissioner  recognizes  fully  what 
bas  been  already  done  in  the  way  of  extending  the  First  Class  Re- 
serves. He  desires  that  this  work  should  receive  your  special  atten- 
tion. The  Government  of  India  has  clearly  laid  down,  in  respect  to 
the  future  treatment  of  the  Second  Class  Reserves,  that '  the  first  and 
<  most  important  step  is  to  select  the  more  valuable  parts  of  Uie  areas, 
'  especially  in  the  vicinity  of  towns,  large  villages  and  other  centres 
'  of  consumption,  and  to  treat  them  as  First  Class  Reserves,  while 
'  the  remainder  will  yield  chiefly  pasture  and  fuel/  This  is  a  matter 
the  importance  of  which  to  the  future  interests  of  the  country  cannot 
easily  be  overrated*  It  is  a  matter  ivhich  can,  in  the  opinion  of  the 
Chief  Commissioner,  best  be  disposed  of  under  the  existing  system  of 
co-operation  between  District  and  Forest  Officers." 

Major  Doveton  will  forgive  ns  if  we  have  been  occasionally 
severe  or  uncompromising  in  our  remarks  on  his  very,  able  and 
singularly  interesting  Report    In  his  high  and  authoritative 
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foMm  o£  Clonier?»Ur  li6  htm  ^UsmfM  to  kj  dow»  Kmi  a( 

aoliegr  thali  a»  citlMr  sobversiveof  the  greidi  princiides  of  Fotest 
SiMOoiayi  or  Ar%j  to  taj  the  least,  retrogreisive  aad  wortky  only 
of  the  early  days  of  Fareat  Coaaervancy  in  India.  To  alloir 
apch  mischievous  ideas  emanatiDg  from  so  high  a  quarter  to  pass 
unquestioned  would  have  been  a  dereltetion  of  duty.  We  have 
ondeavoured  to  combat  them  to  the  best  ot  oar  ability  within  the 
lifliita  which  a  non-official  journal  allows  us. 

But  if  we  have  been  prone  to  eensose  where  ceDSuva  is  due, 

we  cannot  praise  too  highly  the  energy,  perseverance  and  single- 
ness of  purpose  which  has  made  by  far  the  poorest  and  most 
ppars^ly  populated  province  of  India  a  model  as  regards  the  ad* 
ininistraiion  of  its  forests.  Those  forests  are  rapidly  increasing 
in  valn^i  thank^^  to  the  very  saving  spirit  in  which  they  have  been 
md  are  worked,  and  to  the  remarkably  efficient  protection  which 
they  reeeive*  Within  the  last  ten  years  th^  gross  revenue  has 
iMreaeed  from  5i  to  10  lakh^,  and  the  net  revenue  from  24  to  5 
lakha.  These  few  figoces  speak  volumes,  und  m^ke  the  Central 
Pfovinees  oampiure  very  favorably  indeed  with  the  immeasurably 
richer  and  more  densely  populated  provinces  of  Northern  India^ 
excluding  Assam,  But  the  credit  of  such  remarkable  results  is 
due  not  only  to  the  Departmental  Chiefs  but  also  in  an  equal 
measure  to  the  patience,  skill,  industry  and  unsparing  devotion 
of  the  Pivisional  and  Sub-divisional  Officers,  who  form  a  body 
of  men  whpm  Bfij  Conservator  Qi;ight  (q  be  proud  to  have  i^^der 
tii9  order?. 


«  MAN  AND  NATURE." 

Extraei$/rm.  By  O.  P.  Marsh,  mth  stme  noUi  an  Farsiis  and 
Bainfall  in  Madras^  by  A.  J.  Stuabt,  C.S.,j)ublMedal  Madrai^  by 
MeMf9,  Big$%nbotham  8f^  Co. 

Miu  Grant  Duff  has  obtained  permission  from  Mr.  Marsh  for 
Mr.  Stuart  to  publish  these  extracts,  together  with,  some  addi- 
tional notes  which  have  never  before  appeared  ia  print.  To 
these  is  apnended  a  memo,  by  Mr.  Stuarti  on  the  forests  and 
rainfall  in  the  Madras  Presidency,  and  the  work  concludes  with 
M«  Soppe's  report  of  the  visit  to  the  £nglish  and  Scotch  iorests 
by  pyo(W>ri  and  students  of  the  Kancy  Forest  SchooL 

To  those  who  have  not  read  Marsh's  ''  Man  and  Naiore,^  or 
considered  seriously  the  great  physical  changes  human  agency 
has  effected  on  the  surface  of  the  earth  in  the  older  continents, 
and  which  are  rapidly  being  felt  in  America  and  Australia,  these 
extracts  will  oSbr  a  wide  field  for  reflection.  After  discussing 
the  uBoevtainfy  of  ^tecnrological  data^  the  author  proceedi  to 
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tifs  xMdMMeal  efleetfl  ptfodoo^  by  ttfan  on  tiie  eUvth'a  surfioe^ 
tndthe importmcdMid  poosibility  ol pbysioal  vetftoNttiaA^  Tke 
stability  of  Nature^  except  when  shattered  by  geological  con- 
vulsions, and  even  then  she  sets*  herself  at  once  lo  repmt  Che 
•vperfieial  damage^  is  strongly  portrayed^ 

In  ncfvr  countries,  the  nattfrat  incRoCatioii  of  i&e  ground,  the 
self- formed  slopes  and  levels  are  generally  such  as  best  secnrethe 
aUkiiity  of  thesoiL  SUich  was  North  America  at  the  commence- 
meiit  of  the  17th  century  when  the  soil,  with  insignificant 
txoeptioBSy  was  covered  with  forests;  and  the  narrow  field's 
abandoned  by  the  Indian  in  consequence  of  war,  or  the  exhaus- 
tien  of  the  beasts  of  the  ohase^  speedily  returned  by  a  succession 
of  herbaceous^  aiborescent,  andarborial  growth,  to  their  original 
state*  Sven  a  single  generation  sufficed  to  restore  them  almost 
le  tlieir  primitive  laxurianca  of  forest  vegetation,  and  as  the 
•Uei  treea  decayed  and  felly  they  were  succeed  bjf  new  shoots 
or  seedlings,  so  that  from  century  to  century,,  no  perceptible 
change  seems  to  have  occnvred  in  the  wood,,  except  the  slow 
spontaneous  succession  of  crops.  This  succession  involved  no 
retemtptiott  of  growth  and  but  Nttle  break  in  the  '*  boundless 
continuity  of  shade/'  for  in  the'  husbandry  of  natiti^  there-  aim 
no  bHowtf. 

Tke  only  destructive  natural  causes  to  these  vast  forests  was 
the  aetion.  of  beavers  and  fallen  trees  in  producing,  bog^,  and 
of  aoMdles  animals,,  inserts,  and  Birds  in  destioying  wood;  and 
Mv«.  Marsh'  states,  that  not  many  years  ago  the  pines  on>  thousands 
•f  asses  in  North  Carolina  wore  destroyed  by  insects  not  known 
ft>  hftve  ever  done  serious  injury  to  the  tree  before,  and  thus 
there  is  good  reason  to  conclude  that  the  wanton  destruction  of 
insectivorous  birds  and  other  causes  have  greatly  encouraged  the 
muItipRcation  of  insects.  Birds  are*  said  to  damage  trees  by 
feeding-  on*  their  tiermiilal-  buds',  bub  the  mischief  trtiey  db*  is 
nofi  extensive,  and  irnoti  to  be  mentioned  ss  compak<ed  to'  tHeir 
services.  To  restore  these  disturbed'  harmonies  in  Itinds  laid 
waste  by  human  improvidence^  we  must  aid  Nature  to  re^clothe 
file  mountain  slopes  with'  forests  and  vegetable  mouidj  and 
thereby  restore  the  fbuntiains  she  provided' to*  water  them>  atid 
ISO  cheek  the  devastating  fliiy  of  torrents,  and  tb  bring  baclr  the 
aurfiice  dlrainage  to  itb  primit&ve-  narrow  ctifMnels,  and'tb  dify 
dfesdty  morasses  By  opening  t^enatural  sluices  wliieh  haye  been 
choked  a0« 

mie  desttoqtviieaees  of  man  is.  enlafged  on  in  considerable 
detail^  and  we  aie  told^  that  wherever  he  plants  his  foot  the 
harmonies  of  Nature  are  turned  to  discords;. but  Mr.  Mursh  will 
hardly  carry  us  with  him  when  he  states  that ''  Nature  is  whoUy 
impotent  against  his  energies,^^  for  with  Nature  centuries  are^but 
"    aad'aftor  man  hasrexestedfall  hiadestroctive  piMreiB 
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and  produoed  a  desert^  Natare  by  his  forcible  exdoaioQ  will 
be  enabled  in  time  to  recover  her  normal  condition. 

The  charges  against  man  may  be  summarised  as  follows  :«— 

Destruction  of  mountain  and  hill  forests^  and  consequent 
breaking  up  of  mountain  reservoirs^  neglect  of  tanks  and  canals 
of  irrigation. 

Failure  to  protect  the  birds  which  prey  on  the  insects  most 
destructive  to  his  own  harvests.  In  certain  countries,  where 
precipitation  is  equally  distributed  through  the  seasons,  so  that 
there  are  neither  torrential  rains  nor  parching  droughts;  and 
if,  further,  the  general  inclination  of  the  ground  be  moderate, 
so  that  there  is  little  danger  of  the  degradation  of  the  soil 
in  consequence  of  the  removal  of  forest,  the  natural  surface  of 
the  earth  mav  be  considered  as  permanent.  These  conditions 
are  met  with  m  Ireland,  in  a  great  part  of  England,  in  extensive 
districts  in  Germany  and  France,  in  the  valley  of  the  Mississippi, 
and  other  parts  of  America  and  in  Africa. 

Destructive  changes  are  most  frequent  in  mountainous  coun- 
tries, and  where  the  year  is  divided  into  a  wet  and  dry  period, 
as  is  the  case  throughout  a  great  part  of  the  Ottoman  empire, 
and  other  countries  bordering  on  the  Mediterranean.  In  these 
countries  snow  accumulates  on  the  summits  of  the  mountains 
for  many  months  in  succession,  and  is  frequently  dissolved  by  a 
single  thaw,  and  if  the  sheltering  forest  has  been  destroyed, 
the  torrents  thus  sent  down  are  seas  of  mud  and  rolling  stones, 
which  lay  waste  and  bury  beneath  them  immense  areas  of 
land  formerly  culturable,  until  the  wholesale  destruction  of  forest 
on  the  mountain  sides,  had  exposed  it  to  devastation. 

Several  pages  are  devoted  to  an  account  of  the  assistance 
birds  afford  to  vegetation,  and  to  their  ruthless  extirpation  in 
different  countries.  In  the  Isle  of  Bourbon  for  instance,  a  price 
was  set  on  the  head  of  the  martin ;  it  disappeared  and  grass- 
hoppers took  possession  of  the  island,  destroying  all  the  crops. 
The  reaction  against  the  game  laws  in  France  is  said  to  have 
produced  wholesale  destruction  of  small  birds  after  the  Revolu- 
tion, and  the  deamess  of  animal  food  on  the  Continent  of 
Europe  has  stimulated  the  destructive  passions  of  the  fowler, 
60  that,  in  a  province  of  Tuscany,  containing  less  than  2,000 
square  miles,  nearly  800,000  thrushes  and  other  small  birds  are 
annually  brought  to  the  market.  This  wanton  sacrifice  of  mil- 
lions of  small  birds,  which  are  of  no  real  value  as  food,  but  which 
fight  for  us  against  the  legions  of  insects,  should  be  stopped  by 
all  intelligent  Governments. 

The  habitable  earth  was  originally  wooded,  and  provided  ex- 
emptipn  from  defect  and  excess  of  moisture,  from  severe  frosty 
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and  from  depredations  of  man^  and  browsing  quadrupeds,  could 
be  secured,  would  doubtiess  return  to  its  original  condition. 

The  constant  struggle  for  existence  between  wild  animals  pre* 
vents  the  undue  preponderance  of  those  which  might  be  injurious 
to  vegetation,  but  the  damage  done  by  domestic  animals  is 
enormous.  Of  these  the  goat  and  the  camel  are  certainly  the 
worst.  The  hard  palate  and  tongue  and  strong  teeth  and  jaws 
of  the  latter  enable  him  to  break  off  tough  and  thorny  branches 
as  thick  as  the  finger,  and  thus  the  hungry  camels  of  the  Be- 
douin arrest  the  spread  of  vegetation  from  the  neighbourhood 
of  the  springs  and  winter  water-courses  in  the  desert.  As  regards 
goats,  it  is  stated  that  they  have  extirpated  sandal  wood  on  the 
island  of  Juan  Fernandez,  and  destroyed  large  areas  of  forests 
in  St.  Helena. 

The  uses  of  trees  as  a  shelter  from  the  wind  are  enlarged  on, 
and  we  read  that  owing  to  forest  clearings  in  the  Cevennes, 
the  cultivation  of  the  olive  has  been  largely  abandoned,  and 
that  of  the  orange  is  now  only  carried  on  lit  a  few  sheltered 
points  on  the  coast. 

As  to  the  influence  of  forest  on  temperature,  investigators 
differ  much,  but  the  following  is  the  substance  of  BecquerePs  re- 
marks on  this  subject  :«— 

''I.    Forests  shelter  the  ground  against  solar  irradiation  and 
maintain  a  greater  humidity. 

''  n.    They  produce  transpiration  by  the  leaves. 

''  III.    They  multiply  the  surfaces  which  are  cooled  by  ra« 
diation.'^ 

In  this  way  in  tropical  countries  the  mean  temperature  is 
raised,  and  it  is  highly  probable  that  the  same  effect  takes  place 
in  the  temperate  zones. 

Mr.  Marsh  has  no  doubt  that  if  the  vast  desert  of  the  Sahara 
were  to  become  wooded  the  sands  would  cease  to  be  heated,  as 
at  present,  the  mean  temperature  being  85^  Fahr.  But  this 
might  react  on  the  climate  of  Western  Europe,  where  the  severity 
of  the  winters  is  softened  by  the  warm  currents  of  air  from  the 
south.  M.  Boussingault  determined  by  careful  observation  that 
the  mean  temperature  of  cleared  land  in  the  tropics  is  a  little 
less  than  2*  Fahr.  above  that  of  the  forest. 

Regarding  the  influence  of  forests  on  the  humidity  of  the 
air  and  earth,  Mr.  Marsh  has  a  good  deal  to  say.  A  large  propor- 
tion of  precipitation  is  intercepted  and  restored  to  the  atmos- 
phere by  trees,  and  the  larger  rain  drops  are  broken  up  by  them, 
and  strike  the  ground  with  less  force,  or  are  even  dispersed  into 
vapour  without  reaehbg  it.    The  forest  as  a  screen  prevents 
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the  nin'fl  rayt  reaching  the  eftrth  and  thus  tedacei  evaporatioii, 
and  as  a  mechanical  obetrnction  impedes  the  passage  of  air  ear- 
rents,  which  are  well  known  to  be  the  most  eflBicient  agents  in 
promoting  evaporation  and  the  resulting  refrigeration. 

The  vegetable  mould  under  the  forest  carpets  the  gnoasd  with 
a  spongy  covering,  which  drinks  up  the  rains  and  melting  snows^ 
that  would  otherwise  flow  rapidly  over  the  surfacsi  and  slowly 
gives  out  the  moisture  thus  imbibed,  whilst  the  roots  eonduet  tb^ 
water  along  their  surface  to  the  lower  depths  of  the  strata. 

Several  examples  are  gpven  of  the  influence  of  forests  on  rain* 
fall :  thus  in  Malta,  where  the  woods  were  cleared  for  the  growth 
of  cotton,  in  October  1841,  not  a  drop  of  rain  had  fallen  iot 
three  years,  whilst  in  Egypt  and  St.  Helena,  forest  plantations 
have  been  followed  by  a  largely  increased  rainfall.  Thus  it  is 
stated  that  the  vast  plantations  of  Mehemet  Ali  and  Ibrahim 
Pasha  in  Egypt  have  so  changed  the  dioMte  cf  Lower  Bgypls 
that  whereas  formerly  it  so  seldom  rained  that  grain  was  kept 
on  the  fooCi  in  Alexandria  without  any  covering',  at  present  a 
good  deal  of  rain  falls  in  November,  December,  and  January. 

In  spite  of  these  Cacts,  however^  the  eflEect  of  fiNrest  on  pttcqiita- 
tion  is  said  to  be  not  entirely  fieee  firom  doubt,  and  it  mamok 
positively  be  affirmed  that  the  total  annual  <}aantity  ef  lain  is 
diminished  or  increased  by  the  destruction  of  the  woods*  Mr. 
Marsh  however  asserts  that  it  is  certain  that  forests  maintain  a 
more  uniform  degree  of  humidity  in  the  atmosphere,  than  is  ob- 
served on  cleared  grounds,  and  it  is  hardly  less  oertain  thsft  they 
promote  the  frequency  of  showers^ 

The  general  functions  of  forests  are  summarized  as  follows, 
that  in  countries  where  a  due  proportion  of  soil  is  devoted  to  the 
growth  of  judiciously  distributed  forests,  natural  destructive 
tendencies  of  at!  sorts  are  arrested  or  compensated  for,  and  man, 
bird,  beast,  fish  and  vegetable  alike  find  a  constant  uniformity 
of  eoadition,  most  fiivorable  to>  the  regular  and  barmooibus 
QO-ezistence  of  them  alL 

In  considering  the  due  proportion  of  woodland^  it  is  stated 
that  in  Europe  and  America,  it  is  probable  that  from  20  to  i5 
per  cent,  of  well  wooded  surface  is  indispensable  for  the  main- 
tenance of  normal  physical  conditions^  and  for  the  supply  of 
material  essential  to  every  branch  of  human  industry^ 

Begaxdiag  tliia  matter^  hei  eontiniies»  thsib  there  is  psebablr 
no  country,  and  few  krfs  fiirma  eRren„  whesv  at  feasfc  •ne^fauitk 
of  ttiasoit  ia  not  so  unproductive,  that  as  pasture  ot  ploa^  land  it 
wodd  yield  lew  pecuniary  return  than  a  thiiity  woodv  and  in 
siMoh  oases  ha  oonaidsrs  tt  a  phmi  distale  of  stand  eoonaaqi  that 
tlm  isood  «^*^^"^  ba  anhstitatads  Ibr  Uk  fi^ld 
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Tdriqg  tbe  proportions  of  woodlands  in  difibrent  Eoropean 
eeuntriefl  as  calculated  by  Rentzsch  in  1862,  Norway  heads  tbe 
list  with  66  per  cent,  whilst  Spain,  Denmark,  Great  Britain, 
and  Portugal  have  each  less  than  6  per  cent* 

Owing  to  her  insular  position,  and  her  wealth,  England  is 
enabled  to  import  an  immeuEe  quantity  of  timber,  whilst  the 
eharacter  of  her  soil,  surface,  and  climate,  renders  forests  of  less 
importance  as  a  physical  agent  than  in  Spain  and  Portugal, 
where  a  large  extent  of  forest  is  an  almost  indispensable  means 
of  iBdustrial  progress. 

Touching  upon  grazing  diiBculties  and  forest  fires,  he  enlarges 
on  the  destructive  action  of  torrents,  especially  in  the  South  of 
France,  where  the  unfortunate  passion  for  clearing  has  let  loose 
the  elements  of  destruction,  and  where  in  all  the  mountain  dis- 
tricts formerly  remarkable  for  their  forests,  a  large  and  progres- 
sive diminution  in  the  population  has  set  in ;  whilst  in  Italy  it  is 
stated  that  four-tenths  of  the  area  of  the  Ligurian  provinces 
have  been  washed  away  by  the  felling  of  the  woods. 

The  extracts  close  with  a  very  interesting  chapter  on  irriga- 
tion and  hill  terracing,  in  which  the  present  desert  condition  of 
Palestine  is  said  to  be  due  to  the  neglect  of  the  reservoirs  hewn 
in  the  rocks  to  retain  the  winter  waters^  and  the  terraces  on  the 
declivities.  As  long  as  these  were  in  good  order,  the  fertility  of 
Palestine  was  unsurpassed,  but  when  through  mis-government 
and  war,  these  works  were  neglected,  there  was  no  longer  water 
for  irrigation  in  summer,  and  the  rains  of  winter  soon  washed 
away  most  of  the  thin  layer  of  earth  upon  the  rocks,  and  Pales- 
tine was  reduced  almost  to  the  condition  of  a  ctesert. 

Regarding  the  amount  of  water  diverted  in  different  countries 
for  purposes  of  irrigation,  it  is  said  that  in  Lombardy  a  quantity 
of  water  equal  to  the  total  delivery  of  the  Seine  is  diverted  from 
the  Po  for  irrigation,  and  that  one-fifth  of  the  delivery  of  tbe 
Nile  is  similarly  used  in  Egypt. 

Excessive  irrigation  is  productive  of  malaria,  and  infiltration 
from  the  higher  fields  in  rice  lands,  frequently  extends  through 
neighbouring  grounds  to  a  distance  of  six  miles,  and  renders  the 
land  only  suitable  for  growing  rice,  and  thus  the  mischief  is  a 
growing  one,  as  it  is  stated  that  not  only  does  the  population 
decrease  where  rice  is  grown,  but  even  the  flocks  are  attacked ; 
thus  though  the  neighbourhood  of  rice-fields  is  less  pestilential 
in  Lombardy  and  Piedmont  than  in  South  Carolina  and  Geor- 
gia, it  is  still  very  insalubrious,  whilst  in  the  latter  States,  though 
the  climate  is  not  necessarily  unhealthy  for  the  white  man,  yet 
he  can  scarcely  aleep  a  single  night  near  the  rice-fields  without 
being  attacked  by  a  dangerous  fever. 

The  reh  soils  of  India  are  then  described,  and  Mr.  Marsh  is 
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of  opinion  that  irrigation  is  largely  increasing  tlem,  as  the 
water  is  drawn  from  rivers  at  the  seasons  when  their  proportion 
of  salts  is  greatest,  and  it  either  sinks  into  the  superficial  soil 
carrying  with  it  these  saline  substances^  or  is  evaporated  from 
the  surbce  bearing  them  upon  it, 

I  have  ventured  to  quote  largely  from  Mr.  Marsh's  notes^ 
without  using  inverted  commas^  in  the  hope  that  readers  of  the 
''Indian  Forester '^  will  be  induced  to  read  '' Man  and  Nature" 
at  their  earliest  opportunity,  as  the  first  book  in  the  English 
language  to  impress  on  Oovernments  the  necessity  for  striving 
to  maintain  the  equilibrium  of  Nature  against  the  ill-directed 
energies  or  carelessness  of  their  subjects. 

In  the  concluding  paper  by  Mr.  Stuart  on  the  effects  of 
forest  on  rainfall  in  India,  and  coming  to  the  special  question 
of  the  Madras  Presidency,  we  are  taken  in  the  month  of  May 
to  the  top  of  one  of  the  rocky  ridges  in  the  Madras  plains,  where, 
in  nine  cases  out  of  ten,  the  sole  prospect  before  us  is  a  "  wide 
bare  plain  exposed  naked  to  the  sun's  rays,  except  where  a  tope 
or  a  few  scattered  trees  relieve  the  monotonous  uniformity  of  the 
land/'  In  a  word,  more  than  nine-tenths  of  the  total  area  of 
the  Presidency  is  bare  of  trees ;  though  from  Orme's  history,  as 
well  as  early  Collector's  accounts,  a  very  different  state  of  things 
existed  in  the  early  part  of  this  century,  when  quite  a  consider- 
able area  was  more  or  less  well  wooded. 

This  result  is,  therefore,  due  to  British  policy,  and  though 
Great  Britain,  half  forest,  might  be  anything  but  a  pleasant  place 
to  live  in,  yet  we  agree  with  Mr.  Stuart,  that  India,  half-wooded, 
would  be  much  more  agreeable  than  it  is  at  present. 

The  remedies  he  proposes  are  fencing,  ploughing,  and  sowing, 
which  he  maintains  would  not  be  costly,  though  in  this  we  can- 
not follow  him,  nor  hope  that  forest  restoration  on  a  large  scale 
can  be  effected  in  this  way ;  indeed  he  admits  that  a  legal  provi- 
sion will  be  necessary  to  enable  Government  to  take  up  such 
waste  lands,  and  then  doubtless  the  question  of  compensation 
will  arise,  which  would  materially  increase  the  expense.  But  we 
believe  that  Government  has  still  power  over  large  tracts  of 
waste  lands  in  the  Presidency,  and  in  that  case,  we  agree  with 
Mr.  Stuart,  that  by  creating  extensive  reserves  in  these  lands, 
with  well  defined  boundaries,  grazing  can  be  excluded  without 
fencing,  and  thus  by  the  natural  growth  of  scrub,  assisted  by 
plantations,  forests  can  gradually  be  created,  though  it  will  be 
a  long  process. 

The  general  question  of  the  effects  of  forests  on  rainfall,  is 
very  fully  dealt  with,  and  the  origin  of  the  monsoons  and  the 
effect  of  the  mountain  barrier  of  the  gh&ts  on  the  cloud  masses 
from  the  Indian  ocean,  and  Mr.  Stuart  thinks  it  most  probable  that 
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the  total  nunfall  of  India  forest-oovered  woald  be  cotisiderably 
greater  than  if  bare.  This  is^  however,  a  very  difficult  question* 
and  one  which  has  little  practical  importance,  but  he  has  given 
no  lett  than  seven  ^ood  reasons  in  favor  of  a  large  extension  of 
forests,  which  we  give  in  his  own  words. 

(1).  (holing  of  temperature. — Forest  cools  the  general  temperature 
hj  protecting  Uie  ground  from  the  heat  of  the  sun.  Half  the  area  of 
the  Presidency  was  therefore  cooler,  let  us  say,  in  the  10th  century 
than  it  now  is,  and  to  this  extent  the  total  climate  must  hare  been 
less  liable  to  extreme  heat. 

(2).  Increased  supply  in  springs, — Forest  prevents  in  several  ways 
the  rapid  Bowing  off  the  soil  of  water  in  heavy  rain,  both  by  prevent* 
ing  the  rain  from  reaching  the  ground  directly,  and  by  accumulating 
under  the  trees  a  mass  of  decayed  leaves  and  yegetation  which  absorbs 
moisture  like  a  sponge.  Instead,  therefore,  of  flowing  rapidly  off  the 
bare  fields  into  the  streams,  the  rivers,  and  the  sea,  more  of  it  soaks 
into  the  ground  and  keeps  up  the  supply  in  springs  and  wells,  and 
generally  in  the  strata  immediately  below  the  surface. 

We  must  suppose,  therefore,  that  springs  were  more  abundant^  and 
wells  more  plentifully  supplied  with  water  and  at  less  difficult  levels 
in  the  10th  century  than  tiiey  are  now. 

(3).  Evaporation  dtminished.^^For^iB  prevent  the  rapid  evapora- 
tion of  the  rain  after  it  has  fallen.  Compare  an  acre  of  ground  soak- 
ed with  heavy  fain,  but  exposed  to  a  tropical  sun  with  an  equal  area 
shaded  by  trees.  In  the  10th  century  I  am,  I  think,  at  liberty  to 
conclude  that  the  fallen  rain  was  less  rapidly  removed  from  half  of  the 
soil  by  evaporation  than  it  now  is,  that  a  larger  quantity  from  this 
cause  remmed  to  find  its  way  lower  down  into  the  earth  and  as  before 
to  replenish  the  springs  and  wells. 

(4).  Protection  Jrcm  wind. — Forests  protect  from  and  break  the 
force  of  the  wind.  The  furious  hot  winds  loaded  with  sand  or  dust 
are  one  of  the  annoyances  of  life  in  certain  seasons  now,  a  fairly  dis- 
tributed proportion  of  half  the  area  of  the  country  covered  with  woods, 
and  there  is  no  reason  to  suppose  it  was  not  fairly  distributed,  must 
have  given  the  10th  century  inhabitants  of  this  Presidency  no  slight 
advantage  in  pomt  of  comfort  by  protection  from  hot  winds. 

(5).  Preservation  of  wild  birds, — Forests  supply  safe  retreats  and 
building  places  for  birds,  as  well  as  food  when  the  crops  are  off  the 
ground,  and  when  insect  life  in  the  fields  is  either  dead,  or  dormant 
out  of  reach.  The  birds  thus  protected  prevent  the  plague  of  cater- 
pillars and  locusts,  by  which  much  damage  is  often  caused  in  these 
days  to  the  husbandman's  crops.  In  the  10th  century  this  source  of 
loss,  often  of  ruin,  must  have  been  absent,  one  natural  difficulty  the 
less  to  contend  against. 

(6).  Supply  of  timber  and  ^retirood.— Forests  supply  timber  and 
firewood  cheaply  and  abundantly.  These  are  both  scarce  and  dear 
now.  The  10th  century  ryot  had  opportunities  such  as  are  now  un- 
known of  building  substantial  houses,  farm  buildings,  &c.,  at  small 
cost)  the  Bajahs  and  rich  merchants  iheir  extensive  residenceSi  or 
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palaces.  While  there  was  then  no  reason  for  or  object  in  depriyin^ 
the  land  of  the  natural  restorer  of  its  fertility,  the  manure  of  the 
cattle.  All  arts  dependant  npon  fire,  as  iron  smelting,  brick-making, 
lime-baming,  pottery,  glass  manufactare,  &c.,  most  hare  had  m 
chance  snch  as  in  these  days  of  prohibitire  cost  of  fnel  makes  it  no 
wonder  that  the  palmy  days  (such  as  they  were)  of  the  Indian  arts 
are  gone  by. 

(7).  Improved  cultivation, — A  larger  supply  of  water  and  of 
manure  would  again  produce  a  better  system  of  cultivation,  and  im- 
proved  species  of  the  crops  cultivated ;  if  to  this  we  add  the  concentra- 
tion of  cultivating  skill  and  labour  npon  the  better  lands  of  the 
country,  we  shall  see  additional  reasons  for  thinking  the  lOthcentnry 
inhabitant  better  off  than  we  are. 


ARBORICULTURE  IN  THE  "  INDIAN  AGRICUL- 
TURIST." 

It  is  sometime  since  we  have  seen  a  copy  of  the  "Indian 
Agriculturist,"  but  the  January  Number  has  just  reached  us, 
and  under  the  head  Arboriculture,  we  find  a  long  paper  on 
Indian  trees  suitable  for  plantations  continued  from  previous 
months.  Hoping  to  find  some  original  information,  we  have 
perused  this  paper,  and  though  the  account  of  the  babul  is  in- 
teresting, there  is  much  that  is  worthless,  and  we  will  give  a  few 
extracts  in  the  hope  that  they  may  draw  the  attention  of  the 
Editor  of  the  "  Indian  Agriculturist"  to  the  improvement  of  his 
Arboricultural  columns  ;  for  such  matter  as  this  should  not  be 
circulated  without  revision,  and  can  only  do  harm  to  unsuspici- 
ous readers. 

The  trees  are  arranged  in  botanical  order,  and  we  have  first 
the  Leffuminosaj,  among  which  we  find  notices  of  the  babul, 
sissu,  dnak,  khair  and  other  trees. 

The  babul  is  said  to  be  "arbuscula  not  arbor,  barely  exceeding 
80  feet  in  height,  with  a  trunk  free  from  boughs  of  40  or  more 
feet  according  to  its  position,  and  girth  of  maturity  of  10  or  12. 
feet  near  the  ground." 

One  would  have  thought  a  tree  of  these  dimensions  might  be 
classed  as  arbor,  but  in  Brandis'  Flora  it  is  stated  that  the  babul 
does  not  exceed  50-60  feet  in  height,  and  is  generally  a  small 
tree,  though  not  a  shrub,  as  arbuscula  would  perhaps  imply. 
The  following  extract  is  valuable,  and  if  the  writer  of  these 
papers  would  stick  to  facts  known  to  himself,  and  not  enter 
conjectures  or  hearsay  stories  of  trees  of  which  he  has  no  per- 
sonal experience,  we  should  have  nothing  but  praise  for  his 
work  : — 

<'  The  babul  is  one  of  the  hardiest  of  all  timber  trees  we  have  in  the 
plains.    I  have  raised  it  very  successfolly  on  poor  9andy  soil  near  the  ^ 
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-Qninti  at  Lncknow,  and  have  fonnd  it  growing  on  very  higb,  hot,  dry 
plains  of  many  parts  of  India  where  other  timber  trees  wonld  be  nipped 
in  the  infant  stage  and  fail  in  aftergrowth,  and  in  moist  land  near  the 
foot  of  the  Himalayan  mountains  where  babal  fares  far  better,  grow- 
ing very  rapidly,  and  presenting  a  healthy  appearance.  Some  babnl ' 
trees,  15  or  16  years  old,  are  still  allowed  to  grow  on  the  moist  land 
near  the  Saiju,  which  have  attained  the  height  of  40  feet  and  4  feet 
girth  in  this  brief  space  of  time.  I  say  ^allowed,'  because  the 
natives  cut  down  babul  at  a  much  earlier  age,  hardly  allowing  10  or 
12  years'  growth.  At  Lucknow  two  small  babul  plantations  of  about 
a  quarter  acre  each,  situated  on  the  south  bank  of  the  Gumti,  near 
the  Oudh  and  Bohilkhand  Bailway  line,  are  doing  famously  on  sandy 
soil,  baying  clayey  sub-soil,  notwithstanding  the  yearly  rise  of  the 
rirer  during  the  rains,  which  keeps  three  or  four  feet  of  the  lower 
trunk  buried  under  water  for  three  or  more  days,  without  any  injurious 
effect  whatever  on  the  trees.  It  is  therefore  clear  babul  will  grow, 
because  it  is  very  hardy,  on  dry  and  high  land  and  in  the  hottest 
part  of  India,  but  it  prefers  wet  land  and  a  humid  climate,  where  it 
will  grow  to  the  best  advantage.  We  have  patches  of  land  ifiy^, 
and  in  rare  instances  and  localities  one  acre  planted  with  babul,  but 
fail  to  find  hundreds  and  thousands  of  acres  in  one  place  planted  with 
this  really  valuable  tree.  And  then  even  these  patches  are  denuded 
of  the  saplings  after  the  10th  or  12th  year.  It  is  not  understood 
why  babul  should  not  receive  the  universal  appreciation  in  India  due 
to  it,  when  we  know  that  its  heart-wood  ranks  with  ahisham^  but  of 
a  deeper  colour,  capable  of  receiving  the  highest  polish,  very  strong, 
tenacious,  durable,  free  from  attacks  of  insects,  withstanding  decay 
under  water,  and  not  splitting  under  the  strongest  Indian  sun  ;  hence, 
in  every  way  suitable  for  beams,  rafters,  doors  and  door-posts,  furni- 
ture, cart  and  carriage  wheels,  well  curbs  of  very  superior  order, 
farm  implements  of  all  kinds  where  wood  is  applicable,  and  for  boat- 
building. This  tree  recommends  itself  also  in  the  habits  of  growth 
of  its  roots;  babul  roots  do  not  stretch  sideways,  but  stretches 
straight  down  into  the  sub- soil  in  the  longitudinal  direction,  which 
accounts  for  its  being  so  very  hardy,  and  requiring  no  care  after  the 
first  five  years'  growth.  During  the  first  40  years  of  its  life  babul 
grows  very  vigorously  and  attains  its  maximum  height ;  it  has  then 
very  little  heart-wood,  but  mostly  sap-wood  of  white  colour.  This 
sap-wood  is  far  more  durable  and  free  from  attacks  of  insects  than 
many  other  sap-woods  I  know  of.  For  this  reason,  and  the  short 
duration  in  which  it  is  formed,  the  natives  of  India  cut  babul  down 
and  use  the  kacha  paka  wood." 

The  following  does  not  affree  with  Brandis*  "  Forest  Flora/* 
page  182,  where  it  is  said  tnat  the  babul  or  kikar  is  not  long 
lived,  and  old  trees  are  generally  hollow: — 

"  After  the  maximum  height  is  attained  the  growth  of  the  tree  is 
confined  to  the  expansion  of  its  trunk,  in  the  formation  of  the  heart- 
wood— very  slow  process,  because  solid,  extending  from  5  to  700 
years,  when  the  tree  attains  the  maximum  size  and  quantity  of  heart- 
wood." 

Tbo  remainder  is  good. 
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*^  The  habit  of  the  tipper  axis  of  babul  is  rery  brtnching  and  wide- 
spreading,  requiring  to  be  checked  by  close  planting,  gradually 
rooting  up  the  surplus  trees  as  the  permanent  trees  adyance  in  height. 
The  bark  and  pods  of  babul  contain  tannin.  Goats  are  very  fond  of 
'  browning  on  the  tender  brancheis  and  leayes,  also  the  camels ;  the 
babul  forest,  therefore,  in  the  infant  stage,  should  be  guarded  from 
the  depredations  of  these  and  other  animals.  The  seed  should  be 
flown  in  June  or  July." 

The  writer  is  not  so  successful  in  his  acconnt  of  the  sissa^  as 
our  readers  will  see  from  the  following  : — 

DcUbergia  sissu  (Roxb.) ;  H.  sissu  or  shisham ;  the  Indian  ma^i* 
hogany. — Undoubtedly  this  tree  is  very  valuable.  In  the  forest 
it  is  pretty  lofty,  attaining  the  maximum  height  of  200  feet.  The 
sap-wood  of  sissu  is  yalnable  only  for  fuel,  and  for  no  other  use ; 
but  the  heart-wood,  heavy,  of  deep  brownish  colour,  strong,  close- 
grained,  tenacious,  and  finely  laminated,  is  valuable  for  buildings, 
carriages,  furniture,  boats,  farm  implements,  and  various  other  things. 
Large  forests  of  sissu  were  found  in  the  northern  part  of  Oudh  and 
N.-W.  Provinces,  especially  hi  the  Bahraich  district,  which  was  once 
famous  for  sissu  wood,  and  has  not  altogether  lost  it  yet,  although 
the  mature  trees  and  forests  are  mostly  gone,  and  used  up  without 
the  precaution  of  planting  new  ones.  At  the  present  time  mature 
eissu  is  very  rare,  existing  in  out-of-the-way  and  unfrequented  loca- 
lities. Large  numbers  of  young  sissu  trees  are  to  be  met  with  on 
Toad-sides,  in  all  districts  of  Oudh,  and  in  some  of  the  roads  adjoin- 
ing this  province,  in  the  N.-W.  Provinces,  planted  within  the  last  40 
years ;  but  I  have  nowhere  observed  sissu  forests  formed,  whether  in 
Oudh  or  in  the  N.-W.  Provinces  and  other  parts  of  India.  The 
aissu  tree  grows  fast  enough  in  height,  but  in  girth  and  formation 
and  concentration  of  heart- wood  it  is  very  slow.  Some  shishams, 
at  Lucknow,  planted  40  years  ago  when  Oudh  was  under  the  native 
rule,  have  not  attained  the  diameter  in  the  stem  of  more  than  1 8  inches, 
which,  excluding  the  sap-wood,  would  scarcely  give  heart- wood  more 
than  9  inches  diameter.  Some  shisham  trees  planted  at  Sitapur,  in 
Oudh,  in  1859,  24  years  ago,  have  not  attained  a  girth  of  more  than  4 
feet,  but  are  60  feet  high.  Shisham  requires  humid  soil  of  the  cal- 
careous order,  where  it  will  form  flourishing  forests.  This  tree  is 
raised  from  seed  sown  in  June  or  July,  for  which  purpose  seed  should 
bd  gathered  in  its  maturing  season — February  to  March. 

We  thought  the  tiin  was  the  Indian  mahogany,  and  have  never 
heard  of  a  sissu  tree  200  feet  in  height,  and  the  term  pretty  lofty 
applied  to  such  a  height  is  quite  inappropriate.  Sissu  planting 
is  Doing  steadily  carried  on  in  Oudn  and  in  the  Punjab  by  the 
Forest  Department,  and  the  indigenous  forests  of  sissu  are 
probably  as  extensive  aa  they  have  been  for  ages,  ajs  they  only 
extend  alone  low-lying  lands  by  the  banks  of  the  northern  tributa^ 
Ties  of  the  Ganges  and  Brahmaputra,  extending  from  the  Jumna 
to  the  Monass  nyer  in  Assam.  Calcareous  soil  is  not  found  any- 
where on  such  alluvial  land,  where  the  sub-soil  is  sand  and 
shingle  or  boulders.    It  may  grow  slowly  iu  girth  under  un- 
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fiiTorable  drcrimstances  in  Ondh,  but  in  Assam  grows  very 
rapidlj,  to  a  considerable  girth,  and  even  in  the  Punjab  attains  a 
diameter  of  4^  feet  in  80  years,  a  very  fairly  rapid  growth 
indeed. 

The  following  short  notice  is  given  of  the  khair,  one  of  the 
widest  distributed  forest  trees  of  India  and  Burmah :— 

Acacia  caUchu  (Drory) ;  JET.  ihair  or  hatha,-^A  middle-sized  tree,  40 
feet  highi  found  growiug  on  the  outskirts  of  the  Lower  Himalayas. 
The  kbair  tree  is  nowhere  onltivated,  but  is  found  exclusirelj  in  the 
forests.  With  the  uatiyes  of  iDdia  it  is  one  of  the  most  raiaable 
treesy  on  account  of  the  dry  extract  (khair  or  hatha\  whence  the  native 
names  of  the  tree,  eaten  by  them  with  the  leayes  of  Chavica  betUt 
in  dyeing,  and  in  medicine  as  an  astringent.  The  extract  is  obtained 
by  boiling  chips  of  the  heart-wood  of  this  tree,  and  reducing  and 
drying  the  extract  For  economic  purposes  this  acacia  might  be  grown 
in  northern  parts  of  Upper  India.  When  mature  the  khair  forest 
will  yield  a  handsome  profit  to  the  owner.  Except  for  the  extract 
and  as  fuel,  the  wood  of  this  tree  is  not  raloable  for  any  other  use. 

The  last  sentence  is  extremely  inaccurate,  as  khair  wood  is 
verv  hard,  durable,  and  takes  a  fine  polish,  and  is  used  for  a 
multitude  of  purposes,  especially  sugarcane  crushers,  and 
house-posts. 

Ctdrda  toana  not  taona  (Boxb.) ;  H.  <ooit.— The  Indian  cedar.  It 
is  not  known  how  this  tree  came  to  be  called  Singapore  cedar.  It 
grows  wild  in  the  Bahraich  district  in  Oudh  within  a  radius  of  40 — 
45  miles  aouth  of  the  Himalayan  mountains,  ascending  up  to  8,000 
feet  in  these  mountains.  In  open  localities,  growing  alone,  the  tdn 
tree  is  very  umbrageons  and  well  suited  for  roadsides.  But  it  will  not 
grow  everywhere.  It  requires  a  humid  climate,  and  moist  and  friable 
soil,  where  it  will  grow  inlo  a  majestic  tree  with  deep  green  foliage 
very  grateful  to  the  sight.  Under  favourable  and  undisturbed  growtti, 
in  the  forest,  the  tfin  tree  acquires  a  lofty  height  and  huge  girths* 
200  feet  high,  and  near  the  ground  diametrically  measuring  6—7  feet 
The  slightly  aromatic  heart-wood  has  a  beautiful  light  red  colour  and 
is  finely  laminated.  It  is  much  in  request  for  furniture,  doors,  win- 
dows, inside  of  ships  and  boats  of  European  make.  Tfin  wood  is 
light,  very  ornamental,  but  not  so  durable,  because  not  strong  as  the 
flolid  and  heavy  babul,  shisham,  and  many  other  first  class  woods.  It 
sells  much  cheaper  than  the  woods  before  mentioned,  but  the  large 
quantity  of  wood  of  a  single  tree,  in  value,  exceeds  that  of  these 
woods.  Like  the  babul,  tdn  is  very  branching,  and  widenspreading, 
requiring  to  be  checked  by  dose  planting,  to  be  gradually  thinned  out. 
Tdn  grows  from  seed  gathered  in  February  to  March  and  sown  in 
June  or  July,  The  flower  of  tfin  yields  yellow  dye  used  in  colour  in 
doth,  <»Jled  hoBante. 

How  does  our  author  suppose  that  the  tiin  can  support 
a  length  of  stem  of  200  feet  with  a  girth  of  6—7  feet.  The 
tdn  really  attaios  a  girth  of  15 — 20  feet  and  more.  Have  any 
of  our  readers  noti(^  the  tiin  tree  at  altitudes  of  8,000  feet  ? 
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If  tdn  is  cheaper  in  some  places  than  sissn  or  babnl,  tins 
is  quite  an  accident,  as  of  a  large  consignment  of  specimens 
of  Indian  woods  sent  to  Messrs.  Cnurchill  and  Sims  of  London, 
it  was  one  of  two  only,  selected  as  suitable  for  the  London 
market,  as  a  substitute  for  mahogany. 

The  teak  is  thus  dealt  with — 

Tectona  grandia  (Roxb.) ;  H.,  sagofif  B.  ahegooru — The  well  known 
teak  tree  of  Barmali.  Slow  bat  yery  valaable  timber,  tree  of  lofty 
etatiire  and  huge  girth,  growing  wild  in  Barmah.  Straight  as  a  rod, 
this  majestic  tree  rises  more  than  200  feet  froni  the  ground,  with  the 
girth  of  more  than  27  feet,  growing  thousands  of  years  without  show- 
ing the  least  sign  of  diminished  yigour  in  growth.  The  value  of  the 
teak  tree,  as  hitherto  ascertained,  lies  in  its  timber  used  in  shipbuild- 
ing, beams,  rafters,  doors,  door-posts,  furniture,  railway  carriages 
and  where  plentifully  to  be  had,  sleepers  also.  Seed  of  teak  tree  has 
been  imported  into  India  from  Burmah,  and  trees  raised  therefrom,  in 
the  Botanical  Gardens  at  Calcutta  and  Saharanpur,  the  Agri-Horti- 
cultural Gardens  at  Calcutta,  Lncknow  and  Lahore,  the  Wingfield 
Park  at  Lucknow,  and  various  other  gardens  in  India.  Those 
planted  25  years  ago  are  seeding,  from  which  plants  have  been  and 
can  be  raised;  but  the  trees  themselves  are  mere  saplings,  40 — 60 
feet  high,  according  to  the  nature  of  the  soil  and  humidity  of  climate 
of  the  locality  where  they  are  growing,  but  they  rarely  exceed 
4  feet  in  girth,  which  is  mostly  sap-wood,  with  hardly  an  inch 
of  heart-wood  in  the  diameter.  Teak  braves  the  burning  hot  winds 
of  the  Indian  plains,  but  does  so  at  the  expense  of  its  growth. 
Lower  Bengal,  all  along  the  foot  of  the  Himalayan  mountains  up  to 
6,000—8,000  feet  above  the  sea  are  localities  where,  besides  its 
native  habitat,  Burmah,  teak  will  flourish  well.  Raised  from  seed 
sown  in  June  or  July. 

Why  is  it  said  only  to  grow  wild  in  Burmah  ?  How  about  the 
teak  of  the  Western  Ghauts  and  the  Madras  Presidency  and 
Central  Provinces  ? 

The  growth  in  diameter  may  be  slow  in  the  natural  forest 
compared  with  what  we  get  in  plantations,  as  in  Assam,  where 
3  feet  in  girth  and  40  feet  in  height  have  been  attained  in  8  or 
9  years,  but  teak  is  by  no  means  a  slow-growing  tree,  and  are 
we  to  call  trees  of  40— 60  feet  in  height  mere  saplmgs  ?  A^ain, 
we  have  6,000 — 8,000  feet  as  in  the  case  of  tiin  as  the  limit  of 
teak.  In  Brandis'  Flora  we  find  4,000  feet  given  as  its  outside 
limit. 

We  shall  be  always  glad  to  learn  facts  of  arboriculture  from 
the  pages  of  the  "  Indian  Agrictilturist,"  but  hope  that  in  future 
a  little  care  will  be  taken  before  such  inaccuracies  are  admitted 
into  its  pages. 
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JOUHNAL  OP  FORESTRY  AND  ESTATES  MAN- 
AGEMENT. 

The  December  Number  opens  with  a  note  which  is  well  worthy 
the  attention  of  Indian  Foresters.  What  effect  have  'dry  and 
wet  seasons  on  the  breadth  and  general  formation  of  the  annnal 
rings  of  trees  ? 

*'  The  subject  has  received  a  considerable  amonnt  of  notice  recently 
in  the  United  States,  in  some  parts  of  which  there  exists  unequalled 
facilities  for  testing  the  theory  that  a  heavy  rainfall  prod  aces  the 
maximum  of  wood.  In  accordance  with  a  proposal  made  by  Dr. 
Steams,  the  Galifomian  Academy  of  Sciences  has  agreed  to  institute 
ft  series  of  systematic  observations  of  the  seasons  and  of  their  inflnenoe 
on  the  annual  rings  of  the  stems  of  trees,  as  observed  in  newly- 
felled  timber,  at  several  stations  along  the  Pacific  coast.  By  thia 
means  they  expect  to  discover  the  nature  of  the  seasons,  long  before 
meteorological  records  were  kept,  or  even  thought  of." 

A  proposal  also  is  noticed  for  holding  an  "  International  '* 
Exhibition  of  Forestry  at  Edinburgh  in  1884.  Though  pre- 
liminary meetings  have  been  held,  no  detailed  prospectus  has  yet 
been  issued. 

A  long  review  of  "  Gilpin's  Forest  Scenery  '*  follows  :  this 
book  was  an  old  favorite  in  England,  and  it  has  recently  been 
reprinted  :  but  the  plates  appear  to  be  reproduced  in  a  plain 
black  and  white  which  emphasizes  the  rather  conventional  treat- 
ment of  the  foliage,  while  it  loses  the  rather  peculiar  charm 
of  the  old  copies  in  which  the  plates  were  mezzotinted  on  a 
soft  golden  yellow  ground.  We  have  seen  this  plan  adopted 
for  modern  "  Indian  ink  "  drawings  with  charming  effect. 

The  other  articles  are  both  of  the  artistic  class,  and  detailed 
remark  is  unnecessary. 

A  detailed  account  of  one  of  the  usual  excursions  of  the 
Scottish  Arboricultural  Society  is  given,  after  which  comes  a  re- 
print of  Miss  E.  A.  Ormerod's  lecture  on  the  "  Effects  of  weather 
on  insects,"  which  will  be  read  with  interest. 

The  translation  by  Messrs.  Fernandez  and  Smythies  of 
Bagneris'  Sylviculture  is  reviewed  in  this  number,  from  the 
English  point  of  view  ;  natural  forest  management  being  un- 
known, of  course  the  reviewer  does  not  see  that  the  work  is 
addressed  to  those  who  have  to  deal  with  natural  forests  on  the 
large  scale,  not  with  limited  plantations,  where  artificial  planting 
can  be  resorted  to.  If  a  country  has  several  millions  of  acres 
of  public  forest,  natural  reproduction  rrnisty  if  on  no  other  than 
financial  grounds,  be  the  mainstay.  It  is  not  a  matter  of  opin- 
on  or  of  argument. 
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THE  LATE  FLOODS  IN  VENETLA.. 

Thk  following  letter  dated  20th  October,  1882,  from  the  Consal 
General  at  Florence,  baa  been  circulated  by  the  Oo^ernment  of 
India,  and  shows  the  fearful  extent  of  the  damage  done  by  the  late 
floods  in  North  Italy. 

It  is  impossiblci  at  the  present  time,  to  estimate  the  damage 
done  to  the  Venetian  Provinces  by  the  recent  inundations,  some 
idea  of  the  extent  of  which  may  be  derived  from  the  statement 
that  two-thirds  of  Venetia  are,  or  have  been^  under  water. 

During  the  first  ten  days  of  the  month  of  September  the 
weather  was  fine  with  occasional  refreshing  rain.  The  official 
reports  of  the  state  of  the  country,  including  the  provinces 
which  were  shortly  to  be  so  heavily  tried,  were  satisfactory ; 
the  vintage  promised  well,  and  it  was  thought  that  the  year  1882, 
if  not  among  the  most  fortunate,  might  fairly  be  considered  as 
good. 

In  the  second  decade  of  the  month,  however,  a  change  came; 
there  was  a  heavy  and  continuous  rainfall,  the  amount  of  which, 
for  Venetia  and  the  Lombard  Provinces  of  Brescia  and  Mantua, 
is  noted  below  :— 

Number  of  Kftinf all  in 

days  rain.  millimetres. 

Yicenza,        ...  10  ...  812*7 


Bellnno,  •••  9 

Udine,  •••  10 

Treviso,  ...  10 

Padua,  ...  10 

RovigOi  ...  9 

Mantaa,  •••  8 

Brescia,  •••  9 


895 

1919 

219-8 

113*6 

127-5 

186-7 

121*8 


On  the  13th  and  Uth  September  snow  fell  on  the  St.  Gothard 
and  on  the  mountains  about  Lugano,  Castasegua,  Santio,  Dom- 
odossola,  &c.  The  average  temperature  in  North  Italy  was 
between  14^  and  18^  centigrade. 

From  the  data  obtained  as  to  the  quantity  of  rain  on  the 
Korth-Eastem  Alps,  where  the  greatest  fall  occurred,  the  height 
of  water  may  be  estimated  at  millimetres  600^  equal  to  one 
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cnbic  metre  of  water  for  every  two  square  metres  of  superficial 
area.  If  to  this  be  added  the  snow,  which,  rapidly  melting 
under  the  influence  of  the  prevailing  southern  currents,  would 
have  been  alone  sufficient  on  some  points,  especially  in  the 
absence  of  forests  on  the  mountains  to  produce  floods,  it  is  not 
astonishing  that  the  inundations  were  of  almost  unexampled 
severity,  exceeding  those  which  occurred  on  previous  occasions 
during  the  present  century,  particularly  in  1801,  1823, 1868| 
1872,  and  1879.  The  present  floods  are  said  to  bear  the  great- 
eat  resemblance  to  those  of  180L 

The  Adige  began  to  rise  on  the  ISth  of  September ;  by  the 
17th  the  city  of  Verona  was,  in  great  part,  under  water.  The 
Venetian  plains  are  covered  with  a  network  of  rivers,  torrents 
and  canals,  in  almost  every  instance,  raised  above  the  level  of 
the  plain^  which  is  protected  from  ordinary  floods  by  embank- 
ments (argini)  between  which  the  waters  flow.  These  embank- 
ments for  some  of  the  principal  rivers  rise  to  the  average  height 
of  6  metres  above  the  river  bed,  though  at  certain  points  they 
are  much  higher,  and  are  from  15  to  20  metres  thick.  The 
midden  rush  of  water  from  the  hills  proved  too  much  for  the 
works  of  defence,  the  embankments  of  the  Adige  were  broken 
down  in  four  separate  places ;  elsewhere  the  rivers,  torrents  and 
canals  overflowed  their  banks,  while  in  certain  cases  the  dykes 
had  to  be  cut  to  avoid  the  more  terrible  consequences  of  the 
sudden  inroad  of  an  overwhelming  body  of  water.  Kail  way  and 
other  communication  was  interrupted ;  bridges,  houses,  crops, 
and,  doubtless,  cattle,  with,  in  happily  but  few  instances,  human 
beings,  were  swept  away  in  helpless  confusion,  while  the  un- 
happy peasantry  in  thousands  sought  shelter  on  the  embank- 
ments, or  fled  to  the  neighbouring  towns  and  villages  which 
still  held  their  heads  above  water.  The  distress  occasioned  by 
this  disaster  is  very  great,  and  cannot  be  considered  as  tempor- 
ary only.  Public  assistance  and  private  charity  in  Italy  have 
come  in  aid  of  the  sufferers,  but  much  still  remains  to  be  done 
to  heal  the  wounds  that  the  floods  have  inflicted,  and  foreign 
help  would  doubtless  be  most  gratefully  received.  The  sanitary 
condition  of  the  inundated  provinces  may  also  give  cause  for 
anxiety. 

In  the  midst  of  the  sudden  confusion  caused  by  the  inunda* 
tions,  the  authorities  of  every  grade  appear  to  have  done  their 
duty,  the  conduct  of  the  army  being  especially  deserving  of 
praise.  Wherever  life  and  property  had  to  be  saved,  where  pro. 
visions  had  to  bo  carried,  or  where  the  embankments  had  to  be 
defended,  there  the  troops  were  to  be  found  working  with  cour- 
age and  abnegation  under  the  command  of  their  officers. 

The  following  observations  are  taken  from  an  Italian  period- 
ical—i 
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.'f  The  Bnlleim  of  the  Trienmal  Society  for  the  promotion  of  SyM- 
enltare  in  Italy/'  on  the  aagmentation  of  flooda  sinoe  the  monntains 
hare  been  disforested.  The  Society  of  which  this  Bolletin  is  the 
organ  was  founded  by  the  Senator  Torelli,  anthor  of  the  great  map 
of  the  malaria  in  Italy,  and  it  has  at  its  head,  as  Honorary  President, 
Signer  Qaintino  Sella,  the  well  known  Italian  Statesman.  1  have 
endeavoared  to  summarize,  as  briefly  as  possible,  the  writer's  remarks, 
which  he  has  to  preface  with  the  confession  that  the  society  has  fail- 
ed to  interest  the  Italian  public  in  its  object. 

"  The  BuUain  waa  founded  for  the  purpose  of  attracting,  if  pos- 
sible, public  attention  to  one  of  the  great  causes  of  inundations,  the 
inconsiderate  destruction  of  woods  and  forests.  With  tbia  view  ft 
few  gentlemen  formed  an  experimental  society  to  last  for  three  years 
only,  hoping  to  constitute  later  a  permanent  association.  The  ex- 
periment has  unfortunately  failed,  and  the  society  will  cease  toexisi 
in  the  month  of  April  next. 

'<  The  immediate  cause  of  the  recent  inundations,  the  disastrous 
consequences  of  which  will  be  felt  for  many  years  to  come,  was  the 
beary  rains  that  fell  on  the  North-Eastern  Alps  during  the  second 
and  third  decade  of  September  last ;  but  theii*  effect  was  greatly 
aggravated  by  the  denuded  condition  of  the  mountains.  From  m 
well-wooded  mountainous  ariea  the  same  mass  of  water  would  not 
have  been  precipitated  to  the  plain  with  equal  velocity,  as  was  the 
case  from  an  area  bare  of  trees.  It  is  evident  that,  where  woods 
toxist,  a  certain  quantity  of  water  must  be  absorbed  by  the  vegeta- 
tion, while  the  larger  portion,  though  it  indeed  descends,  does  so 
gradually,  thus  ma&ng  an  important  difference  in  the  volume  of  the 
floods.  Paleocapa,  the  distinguished  Venetian  Engineer,  placed  this 
truth  in  evidence,  as  far  back  as  1845,  in  a  lecture  delivered  at  the 
Venetian  Institute  of  Sciences,  Literature  and  Art,  on  the  diminish- 
ed carrying  capacity  (portata)  of  rivers.  Citing  as  examples  the 
Venetian  Rivers  Sila  and  Brenta,  he  proved  that  their  carrying  capa- 
dty  was  diminished,  and  that  the  floods  were  higher,  and  the  aver- 
age flow  lower  than  fonn^rly,  which  he  unhesitatingly  attributed  to 
ineonsiderate  disforesting  on  the  mountains. 

<<  Another  Italian  celebrity,  Lombardini,  has  furnished  almost 
mathematical  proofs  of  the  same  fact,  in  his  studies  on  the  Lake  of 
Como.  The  Oomo  basin,  containing  a  superficial  atea  of  about  70 
square  kilometres,  receives  eigth-tenths  of  its  waters  from  the  great 
valley  of  the  Adda,  which  extends  for  more  than  100  kilometres  from 
Golii^o,  near  which  place  the  river  discharges  its  waters  into  the  lake 
to  £ormio>  where  it  has  its  source.  The  Adda  has  more  than  59 
tributary  streamSj  between  rivers  and  torrents,  and,  through  its  long 
course,  varies  from  a  minimum  discharge  into  the  lake,  of  14,000 
oobio  metres  in  the  24  hours,  to  a  maximum  discharge  of  70,000 
cnbic  metres  within  the  same  period.  Numerous  sn^all  torrentsi  which 
in  ordinary  times  are  almost  always  dry,  become  rapidly  swollen  after 
heavy  riuns,  even  of  short  duration,  and  the  Adda,  as  suddenly,  rises. 
Lombardini  proved  that  the  floods  of  the  lake  of  Oomo  were  in  strict 
seUtion  to  the  catting  down  of  the  vooda  irhichim  effected^  in  the 
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TalUy  of  the  Adda,  between  }825  and  1850,  He  showed  thst,  in  the 
early  part  of  that  period,  there  was  only  one  flood  every  three  years 
and  a  half,  then  every  two  years ;  later  on  the  average  period  be- 
tween each  flood  was  only  18  months,  and  so,  in  gradation,  with  the 
disappearance  of  the  woods,  (he  floods  became  more  frequent. 
Paleocapa's  observations  in  Yenetia  pointed  to  a  similar  conclnsion. 
!nie  same  quantity  of  water  was  distributed  in  a  different  manner,  it 
aoeamnlated  with  greater  rapidity,  and,  in  conseqaence,  the  floods 
recnrred  oftener  and  were  more  dangerous  in  character  than  when  the 
woods  existed. 

"While,  however,  Italy  is  still  blind  to  the  danger  arising  from 
this  denudation,  such  is  not  the  case  with  her  neighbours.  Austria, 
Switzerland  and  France  have  turned  their  serious  attention  to  the  re- 
foresting of  the  bare  mountain  slopes,  and,  it  would  appear,  not 
without  success.'^ 

The  proofs  that  the  benefits  arising  from  re-foresting  are  real, 
the  example  of  the  small  town  of  Yarazze,  on  the  Riviera  di 
Ponente,  an  honourable  exception  to  the  general  indifference  in 
Italy,  is  cited  by  the  writer  in  the  Bulletin,  The  mountains 
above  Yarazze,  in  1854,  were  entirely  denuded  of  vegetation,  as 
the  neighbouring  heights  still  remain.  The  territory  belonged 
to  the  Commune,  but,  although  covering  a  superficial  area  of 
some  4,000  hectares,  it  yielded  little  or  no  revenue.  Every 
heavy  downpour  of  rain  caused  the  torrent  Toira,  which  traverses 
Yarazze,  to  swell,  and  on  more  than  one  occasion,  the  very 
existence  of  the  tovm  was  threatened.  The  Communal  author- 
ities, at  length  determined  to  dispose  of  their  property  in 
numerous  small  lots,  in  part,  on  perpetual  leases — ^to  the  no  email 
advantage  of  their  finances.  But  the  principal  benefit  that  has 
aoorued  is  that  the  mountain  slopes  are  now  covered  with  woods 
of  stone  pines  {Pino  marittimo),  that  the  rains  no  longer  cause  the 
Toira  to  swdl^  and  that  the  town  of  Yarazze  is  safe  from  in- 
undations. 

The  Italian  Alpine  Club  has  made  several  partial  efforts  to^ 
wards  re-foresting  various  points  of  the  Alps  and  the  Apennines, 
the  merit  of  the  initiative  in  the  matter  being,  in  great  part, 
due  to  Mr.  R.  H.  Budden,  an  English  gentleman,  ij^esident  of 
the  Florentine  Section  of  the  Club.  But,  however  deserving 
of  praise  private  efforts  in  this  direction  may  be,  they  cannot 
cure  an  evil  which  has  grown  to  such  dimensions  as  to  demand 
a  remedy  of  a  natipnal  character. 


THE  DIVIrDIYI—(Cte^a^«w  eoriqria). 

Thb  foDowing  note  by  Babu  T.  N.  Mukhaiji  of  the  Revenue  and 
Agricultural  Pepartment,  has  been  circulated  to  the  Forest  De^ 
P9r(m«nt  with  the  following  queiiea  ;— 
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(I).    Whether  the  infonnation  contained  in  the  note  is 
correct. 

(2).    Whether  the  Department  can  add  mj  further  informa- 
tion. 

(3).    What  part  of  India  is  believed  to  be  the  best  for  its 
cultivation. 

(4)«    What  steps  the  Forest  Department  is  disposed  to  re- 
commend to  extend  the  cultivation. 

Divi-divi  is  the  pod  of  a  leguminous  tree  known  in  botany  as 
CtBsalpinia  coriaria,  Libidia  coriaria,  or  Paincinania  coriaria.  The 
pod  itself  is  also  called  Dibi-dibi,  Libi-libi  or  Libi-davi.  It  is  a 
native  of  South  America  and  the  West  Indies^  and  is  chiefly 
found  in  low  marshy  situations  in  New  Grenada^  Mexico^  Yene- 
zuela^  North  Brazil  and  Jamaica. 

2.  Dr.  Wallich  introduced  it  into  India  about  the  year  1830^ 
and  it  has  now  been  thoroughly  acclimatised  in  South  India, 
which,  in  soil  and  climate,  resembles  its  original  home.  As  the 
plantation  near  the  Qovernment  Harness  Factory  at  Cawnpore 
proves,  it  can  be,  with  a  little  care,  successfully  cultivated  in  the 
drier  climate  of  Upper  India.  The  hot  winds  in  the  summer 
and  the  frost  in  the  cold  weather  are,  however,  very  destructive 
to  the  young  seedlings.  The  seeds  therefore  should,  in  the  first 
instance,  be  sown  in  a  nursery  in  May  or  June,  before  the  com- 
jneneement  of  the  rains,  and  the  seedlings  should  not  be  trans- 
planted till  they  are  at  least  3  feet  high,  by  which  time,  it  is 
supposed,  they  will  be  sufficiently  strong  to  endure  all  the  varia- 
tions of  weather  to  which  Northern  India  is  subject.  In  plant- 
ing out,  the  trees  should  be  put  down  6  feet  apart,  so  that 
an  acre  of  land  will  contain  1,210  trees.  Irrigation  will  be 
necessary  as  long  as  the  trees  are  not  sufficiently  grown  up  to 
dispense  with  it.  The  gAara  system  of  irrigation  can  be  advan- 
tageously employed.  In  South  India  the  tree  takes  three  years 
to  arrive  at  maturity,  but  in  a  drier  climate  it  will  perhaps 
require  a  longer  period.  Indian  botanists  recommend  the  culti- 
vation of  Divi-divi  as  a  profitable,  as  well  as  an  ornamental,  plant. 

8.  The  tree  is  cultivated  for  its  seed-pods,  which  contain  a 
large  quantity  of  a  most  powerful  and  a  quickly-acting  tanning 
material,  rather  too  strong  to  become  a  substitute  for  oak  or 
babul  bark,  but  very  valuable  as  a  cleaning  and  brightening 
agent  in  the  after-process  of  currying,  when  it  takes  the  place  of 
sumach  or  BAus  coriaria.  Both  in  England  and  at  the  Cawnpore 
Government  Factory  it  is  used  as  a  substitute  for  sumach,  which 
is  a  dearer  article. 

4«  The  actual  demand  for  Divi-divi  pods  is  not  known. 
England  imports  about  4|000  tons  veiy  year,  in  addition  to  about 
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12^000  tons  of  sumach.  Bat  as  Divi-divi  is  gradually  ousting 
the  latter,  its  demand  appears  to  be  capable  of  great  expansion. 
For  the  same  reason  France,  which  now  annually  imports  more 
than  five  million  kilogrammes  of  sumach,  will  probably  become  a 
large  market  for  this  article.  It  has  been  proved  beyond  doubt 
that  the  tree  can  be  profitably  cultivated  in  India,  and  the  quality 
of  a  consignment  sent  two  years  from  the  Khandesh  Farm  (Bom- 
bay) was  pronounced  by  experts  in  England  to  be  very  superior, 
and  fetched  a  higher  price,  than  that  imported  from  the  West 
Indies.  One  great  advantage  in  its  cultivation  is,  that  the  tree 
requires  no  care  after  it  has  once  grown  up,  and  the  proceeds 
are  net  gain  minus  the  trifling  cost  of  picking  the  pods.  The 
ground  underneath  could  be  used  for  raising  fodder  grass,  and  the 
falling  leaves  for  fuel  or  manure,  the  three  great  wants  of  the 
Upper  Provinces.  An  acre  of  Divi-divi  is  supposed  to  yield  not 
less  than  one  ton  of  marketable  produce,  valued  in  India  about 
Bs.  100,  in  England  Rs.  150.  The  following  were  the  actual 
results  of  the  tml  consignment  mentioned  above : — 

£  9.   d.   JL  s,  d. 
Amount  realised  bjsale  of  14  cwi  18  lbs.  of  Divi- 

diri  in  London,  at  £15  per  ton, 
Leas  discount  at  2^  per  cent*, 

Charges  in  London, 


Rs.  A.  P. 

«      JSqniTalent  of  £6  17«.  7d.  in  Indian  money,  at  U,  71^.,      •••  83    1    1 

Zas  Indian  Expenses.  ^ 

Rs.  A.  P. 
Railway  charge  from  Khandesh  to  Bombay,    ...    18  10    0 
Cart-hire  in  Bombay,  ...  ...  ...      2    8    0 

Sluppin^  charges,  bonder  fees,  bin  of  lading,  &c.,       8  15    0 
Addressmg  on  15  bags  containing  the  pods,     ..t     9    6    0    29    7    0 

Net  proceeds,     ...  58  10    1 

It  is  not,  however,  known  how  many  trees  or  what  area  of 
land  gave  the  above  proceeds.  But  Mr.  Stormont,  the  Superin- 
tendent of  the  Khandesh  Farm,  who  sent  the  consignment, 
reckons  upon  Bs.  80  as  the  net  proceeds  from  one  ton  of  Divi- 
divi  or  one  acre  of  land,  after  paying  the  heavy  export  expenses. 
These  expenses,  he  states,  can  be  reduced  by  sending  the  article 
loose  in  ships'  holds,  as  a  packing  material  for  bulky  goods,  in 
which  state  the  Atlantic  shippers  are  glad  to  receive  it  at  quite 
nominal  rates. 

Dr.  King  is  not  of  opinion  that  the  cultivation  of  Divi-divr 
will  turn  out  a  hopeful  financial  prospect  in  Lower  Bengal,  and 
has  furnished  the  following  note : — 


10  12    5 

0    6    4    10    7 

1 

*••           ...                 •••    8    9 

6 

Balance,    ...               ...    6  17 

7 
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^Tbe  Z)ivi*dm  has  been  iaisaltifation  in  Bengal  for  numy 
jttas.  But  although  the  value  of  its  pods  as  a  tanning  material 
18  well  Jkaown^  the  cultivation  of  the  tree  has  never  excited  mnoh 
intezest  in  the  Province.  Seeds  and  plants  of  it  have  been 
available  for  distribation  from  this  garden  for  yeare  pa3t.  But 
they  are  very  little  aaked  for*  The  reason  for  this  is  no  doubt 
the  slow  growth  of  the  tree  in  the  soil  of  Lower  Bengal.  T^ees 
of  it  in  this  gaiden,  which  are  certainly  not  less  than  from  18  to 
20  yean  old,  are  only  from  .10  to  18  feet  high.  They  have^  how- 
ever^ large  spreading  beadfl.  For  example,  a  tree  1 8  feet  high  has 
a  leafy  head  measuring  55  feet  in  diameter.  On  this  account  a 
comparatively  small  .number  of  mature  trees  could  be  carried  on 
an  actre  of  land*  I  observe  that  in  paragraph  4  of  the  Memo- 
raadum  by  Babu  T.  N.  Mukharji,  forwarded  by  the  Government 
of  India,  it  is  mentioned  that  fodder  grass  could  be  grown 
under  the  shade  of  Divi-divi  trees.  This  would  not  be  the  case 
in  Bengal,  as  the  shade  is  so  dense  that  absolutely  nothing  will 
grow  under  a  mature  tree.'^ 

On  the  whole.  Dr.  King  is  of  opinion  that  in  Lower  Bengal 
the  cultivation  of  Divi-divi  is  not  a  hopeful  financial  project, 
Begarding  Behar  and  the  drier  parts  of  the  province,  he  speaks 
less  confidently;  but  is  not  inclined  to  think  that  even  in  these 
parts  it  would  be  advisable  to  press  the  cultivation  on  landholders 
or  tenants  as  a  source  of  revenue. 

Mr.  Benett,  the  Director  of  Agriculture  and  Commerce,  speaks 
more  hopefully  of  its  prospects  in  the  North-Western  Provinces. 
We  extract  the  following  from  his  Eeport : — 

^'  Various  attempts  have  been  made  in  these  Provinces  to  culti- 
vate the  Divi-divi.  Three  sowings  were  made  at  the  Saharanpur 
Gardens  in  April,  May,  and  June  1879.  In  all  three  trials  the 
seedlings  after  attaining  a  height  of  one  inch  or  so,  died  down 
nnder  circumstances  which  led  the  Superintendent  to  infer  that 
the  seed  supplied  was  to  blame.  Another  trial  was  made  on  the 
banks  oi  the  canal  near  Cawnpore.  The  experiment  was  initiat- 
ed under  the  care  of  an  officer,  whose  interest  was  enlisted  in  the 
matter,  but  a  change  of  officers  subsequently  occurred,  and  the 
experiment  was  finally  reported  as  a  failure,  accompanied  by  an 
expression  of  opinion,  that  of  all  civil  officers,  canal  officers  had 
the  least  leisure  for  looking  after  such  matters.  In  neither  of  the 
above  instances  cah  the  tree  be  said  to  have  had  a  fair  ciiance* 
At  the  Cawnpore  Experimental  Farm  about  10  seedlings  were 
reared  &ree  years  ago.  Of  this  number  one  or  two,  whi<^  were 
transplanted  to  very  ;poQr  soil,  perished.  The  remainder  were 
transplanted  to  fairly  good  soil,  and  have  all  done  well,  hut  have 
ISO  far  shown  no  signs  of  fruiting. 

''At  the  Harness  Factory,  Cawnpore^  about  3,600  treea  have 
been  successfully  raised  and^iose  are  now  being  phmted. 
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''From  iiifonnation  kindly  supplied  Ly  Captain  Stone^  in  charge 
of  the  Harness  Factory,  it  appears  that  the  proper  time  to  sow 
the  seed  is  either  March  or  Jtdy.  If  sown  in  March,  the  seed- 
lings should  be  transpknted  in  the  following  July;  but,  if  sown 
in  July,  transplanting  should  take  place  in  July  of  the  following 
year.  The  trees  commence  to  fruit  in  from  S  to  4  years  after 
transplantation,  and  yield  about  5  lbs.  per  tree.  They  grow  to  a 
maximum  height  of  15  feet,  and  are  planted  from  12,  to  15  feet 
apart.  As  a  general  rule,  in  tree  planting  to  allow  full  scope  in 
growth,  a  distance  between  trees  in  a  plantation  should  be  main- 
lined of  one*and-a-half  times  their  height.  Assuming,  that  15 
feet  intervals  will  suffice,  we  have  192  trees  to  the  acre,  yielding 
8^  cwt.  of  pods  per  annum,  worth  Rs.  42-8  at  lis.  100  per  ton, 
fi^m  which  sum  again  has  to  be  deducted  the  cost  of  carriage  to 
theooast. 

''Allowing  10  feet  intervals,  the  number  of  trees  per  acre  will 
be  436,  and  the  annual  produce  19^  cwt.,  at  Bs.  100  per  ton, 
Bs»  97«8,  but  it  has  yet  to  be  shown  how  far  the  lessening  of  the 
interval  between  each  tree  affects  the  estimated  produce. 

"  The  tree  is  admittedly  delicate,  requiring  care,  irrigation,  and 
good  soil.  It  seems  doubtful  from  the  figures  given  above  whe- 
ther good  soil  in  these  Provinces,  distant  as  they  are  from  the 
ooaat,  would  not  yield  a  larger  profit  if  laid  down  in  good  fruit 
trees ;  but  the  evidence  so  far  either  for  or  against  the  mainten* 
anoe  ot  Divi-divi  plantations  is  inconclusive,  and  with  the  appro* 
bation  of  His  Honour,  experiments  and  enquiries  will  be  instituted 
by  this  Department,  with  a  view  to  obtaining  more  exact  infor- 
mation. 

"  A  small  supply  of  seed  has  been  obtained  from  the  Superin- 
tendent of  the  Harness  Factory,  and  is  now  being  planted  out  at 
Lucknow.  Efforts  will  be  made  to  obtain  a  good  supply  of  West 
Indian  seed  for  distribution  by  March  next,  and  care  will  be 
taken  to  give  the  seed  a  trial  under  fair  conditions." 

^  Experiments  regarding  its  growth  are  also  in  progress  in  Bri- 
tish Surma. 
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The  following  extract  from  the  "  Timber  Trades  Journal  "  ^I 
be  of  interest  as  showing  the  low  prices  obtainable  for  home- 
grown timber  in  England.  This  is  principally  due  to  her  insu- 
hx  position,  and  splendid  internal  communications. 

''  Agricoltural  depression  exerts  a  powerful  influence  on  trade  and 
commerce.  Every  branch  of  industry  is  adversely  affected  by  unfa- 
vourable seasons.  Some  industries  are  directly,  and  others  indirectly, 
affected  by  farming  prospects ;  but  all  have  been  seriously  influenced 
by  the  late  wave  of  depression  which  has  penetrated  into  every  com- 
mercial transaction  throughout  the  country.  Few  industries  suffer 
more  from  unproductive  agriculture  than  the  home  timber  trade. 
We  may  illustrate  this  by  referring  to  a  large  well  timbered  estate 
in  the  south  of  England.  The  upland  farmers  relinquished  farming 
in  consequence  of  cultivating  poor  land  having  ceased  to  be  remun- 
erative. This  at  once  reduced  the  landlord's  income  yery  consider- 
ably, and,  with  a  diminished  income,  he  had  to  And  capital  to  stock 
and  work  some  of  the  best  of  these  poor  farms.  It  was  necessary  to 
retrench.  The  clerk  of  works  was  dismissed,  and  the  usual  staff  of 
carpenters  and  bricklayers  was  paid  off.  No  timber  was  required  for 
repairs ;  therefore  the  quantity  offered  for  sale  was  materially  increased. 
In  consequence  of  the  depressed  state  of  agriculture  and  trade  gene- 
rally, the  local  consumption  of  home-grown  timber  by  builders,  wheel- 
wrights, and  others,  was  restricted.  These  circumstances  rendered  the 
demand  for  timber  worse  than  it  has  ever  been  before,  and  yet  the 
landlord  must  make  an  effort  to  sell.  With  a  diminished  rent  roll 
and  large  sums  required  to  ^tock  his  farms,  he  must  fall  back  upon 
his  well-timbered  woods.  A  sale  larger  than  usual  was  the  result, 
and  valuable  timber,  which  previously  sold  for  £5  10a.  per  load,  was 
given  away  for  £3  lOs.  per  load.  In  consequence  of  the  low  price, 
the  sale  did  not  realize  the  amount  required,  and  a  second  sale  was 
at  once  advertised,  when  the  prices  were  still  further  reduced.  Then 
followed  a  disastrous  gale,  which  uproots  hundreds  of  trees  unduly 
exposed  by  excessive  thinning.  These  trees  cannot  be  sold  at  any 
price,  and  purchasers  actually  offer  from  4«.  to  5«.  per  foot  for  good 
well-grown  elm  of  large  dimensions. 

This  is  a  state  of  things  far  too  general  in  the  South,  and  at  the 
present  time  there  is  practically  no  market  for  home-grown  timber. 
The  only  exception  is  ash,  which  is  still  in  fair  demand  at  remunera- 
tive prices.  In  Surrey,  at  present,  oak  is  selling  from  la.  to  la.  Ad. 
per  foot;  elm  from  id.  to  7d»  per  foot;  ash,  la.  6d,  to  2a.  per  foot ; 
beech,  Bd.  to  lOd.  per  foot ;  Scotch  fir,  bd,  to  7d.  per  foot ;  larch, 
IQd.  to  la.  per  foot.    The  prices  in  Hants  are  eyen  worse,  and  much 
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of  ilie  timber  sold  at  large  sales  is  still  lying  in  the  woods.  Under- 
wood in  many  places  has  also  receded  much  in  price.  In  Snrrey, 
within  the  last  four  years,  the  price  has  fallen  25  per  cent.  In  Hamp- 
shire, in  the  same  period,  the  price  has  fallen  50  per  cent.  Those 
who  can  afford  to  wait  should  spare  their  timber  until  the  present 
glot  is  cleared  ont.  The  markets  are  snre  to  reooyer  by-and-bye, 
and  to  cnt  at  the  present  prices  is  simply  to  sacrifice  the  timber. 

Regarding  the  sapply  of  Teak  in  London  and  Liverpooly 
the  ''  Timber  Trades  Joamal "  of  the  30th  Deoember  gives  the 
following  information :— - 

Messrs.  Denny,  Mott^  &  Dickson  report  that  prices  in  Bormah 
not  only  maintain  the  prenons  high  level,  but  show  indications  of 
even  still  advancing,  so  entirely  do  the  foresters  seem  to  control  the 
market. 

The  London  stocks  of  teak  on  30th  November  were  1,835  loads 
only,  as  against  5,084  at  the  same  date  in  1881,  and  the  stocks  in 
Liverpool  are  practically  niL  The  fact  that  the  London  deliveries 
for  twelve  months  ending  30th  ultimo  fall  neariy  2,000  loads  short  of 
those  for  a  corresponding  period  up  to  30th  November,  1881,  is  sig- 
nificant^ as  showing  that  notwithstanding  improved  activity  in  both 
the  shipboilding  and  rolling  stock  industries,  the  consumption  of  teak 
has  been  restricted  by  the  high  prices  which  have  ruled  all  the  year, 
as  foreshadowed  in  Messrs.  Denny,  Mott  &  Dickson's  remarks  in  our 
issue  of  3ist  December,  1881.  Substitutes  for  teak  have  been  used 
wherever  practicable :  for  instance,  in  the  case  of  a  recent  very  im- 
portant t^der  for  railway  carriages,  teak  was  originally  stipulated 
lor,  but  this  condition  waa  set  aside  on  the  ground  of  cost,  and  oak 
^as  sabstitoted. 

Many  of  the  largest  regular  consumers  of  teak  are  wisely  "  bring- 
ing forward,"  in  order  to  eacape  the  increased  pressure  which  must 
apparently  result  from  the  action  of  the  Burmese  foresters,  whose 
power  to  artificially  restrict  the  supply,  and  real  or  assumed  indiffer^ 
ence  to  the  European  demand,  so  long  as  the  vastly  larger  Indian 
market  continues  brisk,  seem  indicative  of  a  point  being  soon  reached 
at  which  prices  will  become  actually  prohibitive,  and  the  natural 
remedy  for  the  existing  position  be  thereby  brought  about. 

Merchants  and  dealers  as  well  as  importers  are,  and  have  been 
for  some  time  past  working  under  great  diflSculties,  and  will  be  equal- 
ly glad  with  consumers  if  the  good  sense  of  the  foresters  should 
avert  the  crisis  which  a  continued  advance  in  prices  must  occasion. 
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French  Forest  Department. — ^It  may  interest  some  of 
our  readers  to  hear  that  by  an  order  of  the  President  of  the 
French  Republic,  the  following  grades  of  the  superior  executive 
staff  in  the  French  Forest  Department  have  been  re-organised 
since  the  1st  August,  1882.  Comervateur,  Inspecteur,  Inspecteur 
adjoint^  Garde  genial.  The  grades  of  Sous^nspecteur,  and  Garde 
genial  adjoint  have  been  abolished,  and  all  officers  appointed  from 
the  Nancy  Forest  School  will  rank  as  Inspecteurs  adjointSy  until 
they  are  entitled  to  promotion  to  the  grade  of  Inspecteur ^  and 
will  at  once  receive  salaries  of  francs  2,000  per  annum.  Officers 
appointed  from  secondary  schools  will  hold  the  rank  of  Garde 
ffenSral.  An  experimental  forest  station  has  been  established 
at  Nanc^,  to  which  five  working  circles  (series'^  of  the  Forests 
of  Hayes  and  Amance  have  been  assigned,  and  all  marking  and 
estimation. of  products  in  these  will  be  effected  by  the  students 
of  the  Forest  School. 


Notes  CoNCEBNiNa  Mahoqany  wtth  references  to  its 
Introduction  into  England. — Almost  any  information  relat- 
ing to  that  highly  popular  furniture  wood,  mahogany,  can 
hardly  fail  to  be  of  interest  to  those  who  may  be  commercially 
associated  with  it.  Mahogany  possesses  above  all  other  woods  . 
such  distinct  characteristics  that  it  is  no  wonder  information 
concerning  it  should  command,  as  it  assuredly  does,  such  pecu- 
liar interest.  To  begin  with,  the  history  of  its  species  dates 
back  to  the  vety  earliest  periods  of  which  we  have  authentic 
record. 

The  ancients,  no  mean  judges  of  beauty  in  respect  to  woods, 
appear  to  have  attached  the  greatest  regard  to  mahogany,  and 
it  is  but  fair  supposition  to  believe  that  they  were  acquainted 
with  none  but  inferior  kinds.  The  botanical  fact  that  the  average 
mahogany  tree  requires  at  least.  500  years  in  \yhich  to  become 
fully  mature,  seems  of  itself  to  stamp  the  wood  with  a  certain 
value. 

Graphic  descriptions  might  be  furnished  of  the  workings  of 
the  forest  gangs  led  by  a  "  mahogany  hunter,"  slashing  his 
way  through  the  thick  and  tangled  vegetation  of  a  tropical 
forest,  and  who,  covered  with  the  juices  of  luxurious  vegetation 
which  spurt  out  of  the  grasses  cut  by  his  constantly-working 
sword,  guides  them  unerringly  to  the  desired  spot,  that  from 
the  summit  of  some  tall  and  distant  tree  his  keen  and  expe- 
rienced eyes  have  singled  out.    Telling  narratives  might  bo 
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-written  concerning  the  progress  of  the  logs  as  they  are  being 
conveyed  in  the  rude,  trucks  drawn  by  oxen,  from  the  forest 
to  the  river  through  which  they  pass  en  route  to  the  coast  line. 
Little  indeed  is  reckoned  of  the  patient  toil  required  to  eflfect 
the  hewing  down  and  transhipment  of  the  logs.  Under  the 
heat  of  a  tropical  sun  the  heavy  labour  which  the  work  neces- 
sitates is  all  but  impossible,  and  so  it  is.  carried  on  at  night, 
and  the  hewers  and  carters  are  guided  to  their  labours  by 
flaming  torches.  The  scenes  at  the  working  stations  in  the 
density  of  the  primeval  and  virgin  forests  of  Central  America 
are  spoken  of  as  being  strange  and  weird.  The  regular  thuds 
of  the  woodmen's  axes  breaking  upon  the  otherwise  prevailing 
stillness,  the  tottering  of  the  vegetable  giants,  and  their  crash- 
ing falls  in  the  solitude,  the  shadows  from  the  flaming  torches, 
wmch  reflect  the  naked  figures  of  the  workers,  are  said  to 
combine  in  furnishing  a  strangely  interesting  spectacle. 

But  a  limited  amount  of  reflection  wiU  suffice  to  assure  any 
one  of  the  difficulties  attendant  upon  carting  heavy  logs  through  • 
a  forest  teeming  with  vegetation,  and  in  which  there  are  neither 
roads  nor  even  tracks.  JSvery  rivulet  which  must  be  crossed 
presents,  in  the  absence  of  sufficient  appliances,  an  engineering 
difficulty  of  no  mean  consequence.  Even  when  the  coast  is 
reached,  or  rather  when  the  loss  have  been  conveyed  to  some 
place  where  they  can  be  loaded  on  to  the  ship,  a  long  and 
tedious  sea  voyage  must  be  undertaken  before  they  can  be 
brought  to  our  markets.  Heavy  and  costly  However,  as  the 
work  undoubtedly  is,  much  more  labour  and  expense  would  be 
incurred,  if  they  were  necessary,  for  the  gaining  possession  of 
the  most  beautiful  wood  known  to  mankind. 

In  the  pages  of  a  contemporary  some  discussion  has  recently 
occurred  respecting  the  first  introduction  of  mahogany  into 
England.  It  may  therefore  be  interesting  to  some  readers 
of  this  Journal  to  have  a  precise  account  of  the  circumstances 
attendant  upon  the  first  arrival  and  employment  of  the  wood 
in  this  country. 

Mahogany  was  first  brought  over  in  the  shape  of  planks, 
some  time  about  the  latter  end  of  the  eighteenth  century.  A 
noted  physician,  Dr.  Gibbons,  hieing  about  to  build  for  himself 
a  house  in  King  Street,  Covent  Garden,  London,  his  brother, 
who  was  a  sea  captain,  trading  to  the  West  India  Islands, 
brought  over  some  mahogany  planks  thinking  they  might  be 
of  service  to  Dr.  Gibbons.  The  workmen  however,  complain- 
ing that  the  wood  was  of  too  hard  a  nature  to  be  worked  by 
their  tools,  it  was  laid  aside  as  being  of  no  present  service.  A 
cabinet  maker  named  Woollaston,  carrying  on  business  in  Long 
Acre,  next  essayed  to  make  a  candle  box  of  the  wood,  and  find- 
ing his  tools  inefficient  for  the  purpose,  had  stronger  tools  made, 

Digitized  by  VjOOQ  IC 


108  voTSfl,  QtmisB  AVi>  szniAon. 

and  eventnally  finished  the  article.  The  wood  was  then  so 
mnch  admired,  that  it  was  determined  to  make  a  hnrean  of  it, 
which  was  accordingly  done.  So  pleased  was  Dr.  Gibbons 
with  his  piece  of  fnmitare,  that  he  invited  many  persons  to 
come  and  examine  it,  and  among  others  the  Duchess  of  Back- 
ingham.  So  greatly  did  the  Duchess  admire  the  piece  of  ftir- 
niture,  that  she  begged  some  of  the  wood  from  Dr.  Gibbons, 
and  instructed  the  cabinet  maker — ^Woollaston—^to  make  her  a 
bureau  also.  The  second  piece  of  furniture  was  admired  ereh 
more  than  the  first,  and  from  this  circumstance  mahogany 
sprang  quite  suddenly  into  favour,  and  became  a  wood  of  fashion. 

This  much  may  be  said  of  mahogany — that  in  its  living  state 
it  is  one  of  the  most  noble  and  majestic  of  trees.  So  beautiful 
is  the  tree  when  in  full  bloom,  and  when  covered  with  its  pearly 
flowers,  that  it  has  been  by  Dean  Barrington  beautifully  termed 
"  The  Giant's  Nosegay."  It  flourishes  in  the  forests  of  Central 
America,  amid  the  most  luxuriant  vegetation  of  the  universe, 
and  is  itself  a  tree  of  the  most  magnificent  order.  As  a  wood 
of  commerce  it  is  lasting  in  character,  strong,  of  unequalled 
colour,  and  for  beauty  of  texture  has  no  rival  wlmtever.-^jn£m6«* 
Trcuiea  Journal. 


India  bubbbr  Pboduction  in  Brazil. — ^A  pamphlet,  lately 
issued  in  Bio  de  Janeiro,  by  Senhor  Pimenta  Bueno,  calls  atten- 
tion to  the  great  importance  of  this  product,  and  the  influence  it 
has  had  on  the  commerce  of  Para,  the  value  of  whose  imports 
and  exports  has  risen  from  26,332,580  mils,  during  the  years 
1849-1854,  to,  in  1874-1879,  108,702,684  mils.,  or  ftiUy  four 
times  as  much  during  the  last  five  years,  while  the  revenue  of 
the  city  has  increased  during  the  same  period  from  4,368,527,650 
reis  to  17,825,895,567  reis,  having  during  the  five  years 
previously,  say  from  1869  to  1874,  reached  the  large  sum  of 
21,245,591,032  reis.  To  show  the  proportionate  value  of 
india  rubber,  as  compared  with  other  exports,  the  return  for 
1879-80  apportions  them  as  follows: — 

India  rubber,  •••  •••  ».,     12,242,500  mils. 

Gastanhanuts,  •••  •••      1,473,800    ,» 

Cocoa^  •••  •..  •••      1,082,500    ,, 

14,748,800    „ 

On  the  other  hand,  the  total  exports  from  the  two  provinces  of 
Para  and  Amazonas  during  the  same  period  was  15,497,600 
mils.,  a  striking  proof  of  the  position  held  by  india  rubber.  It 
is  further  stated  that  "  the  provinces  of  Para  and  the  Amazonas 
import  sugar,  coflee,  Indian  com,  beans,  and  even  mandioca 
flour  I "  Again,  the  writer  of  the  pamphlet  states  that  india  rubber 
occupies  the  third  place  in  the  exports  of  the  Empire,  after 
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coffee  and  sugary  and  jet  how  few  of  our  readers  are  probably 
aware  of,  this  fact,  Para  occupying  the  extreme  northern  limits 
of  the  Empire,  with  its  vast  river,  the  Amazon,  flowing  past  it. 

The  writer  shows  how,  owing  to  the  destructive  niannet  in 
which  the  india  rubber  trees  are  cut  down,  this  valuable  branch  of 
industry  is  threatened  with  serious  diminution,  if  not  almost  ex- 
tinction, and  urges  that  means  ought  to  be  taken  to  regulate  the 
cultivation  and  supply  of  this  valuable  article,  a  conclusion  in 
which  most  people  must  a^ee,  who  feel  an  interest  in  Brazil,  as 
well  as  the  great  river  which  gives  access  from  Para  to  the  Andes, 
and  whose  banks  are  covered  with  primeval  forests,  many  as  yet 
almost  untrodden  by  the  foot  of  man.  A  great  increase  in  the 
value  of  the  article  is  exhibited,  that  current  being  3,100  reis 
per  kilomram  for  fine  quality,  whereas  in  the  year  1825  it  was  only 
worth  3U0  reis  the  kilogram.  It  may  diso  oe  noticed  that  india 
rubber  contributes  25  per  cent  of  its  value  to  the  general  and 
municipal  taxes  of  Para. 

The  naturalist  Agassiz,  in  his  great  work  on  Brazil,  devotes 
a  large  portion  of  it  to  the  Amazon  and  its  productions,  extracts 
from  which  will  be  found  in  our  columns,  and  he  makes  especial 
mention  of  the  attention  he  received  from  Senhor  Pimenta 
Bueno  during  his  visit  to  that  region. — South  American  JoumaL 


Cbaba  Eubber. — ^It  is  iust  ten  months  since  I  put  down 
the  first  Ceara  rubber  seeds,  and  I  have  already  collected  and 
sown  ripe  seeds,  produced  from  the  resulting  plants.  The  lar- 
gest tree  is  about  15  feet  high,  branches  at  about  7  feet,  and  now 
shades  a  circle  of  10  feet  diameter.  Some  others  have  reached 
the  height  of  10  feet  without  branching,  but  the  greater  number 
have  branched  at  from  2^  to  S  feet,  and  the  seed-bearers  are 
those  that  have  branched  lowest.  As  to  the  growth  of  this  pro- 
duct there  is  no  longer  a  question,  and  the  value  placed  on  the 
only  sample  sent  from  Ceylon  seems  satisfactory  ;  but  we  have 
much  to  learn  before  we  can  pronounce  it  a  paying  industry. 
At  10  feet  apart,  we  will  have  436  trees  to  the  acre,  but  we  are 
still  in  utter  darkness  in  respect  to  yield  per  tree  and  the  cost 
of  collection.  Till  those  two  questions  are  settled,  it  can  hardly 
be  considered  safe  to  so  largely  into  it.  As  for  the  cost  of 
cultivation,  exclusive  6f  collection  and  preparing  for  the  market, 
it  would  after  the  first  year  be  trifling,  as  it  is  evident  that  the 
tree  is  able,  with  twelve  months'  start,  to  hold  its  ^ound  against 
all  competitors.  The  field  of  conjecture  is  a  wide  one,  and  I 
dare  not  go  a  step  further  in  it.  In  front  all  looks  an  open 
plain,  but  beware  of  sloughs  and  pitfalls. — Tropical  AgricuUurisL 


Batlway  Slbbpbrs  in  Francb. — ^A  recent  nxmiber  of  the 
Beme  dee  EatuB  et  i^or^«  contains  the  following  abstract  of  a 
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liong-delayed  report  on  the  above  subject  by  M.  Jacqnin,  In- 
g^nieur  en  Chef  des  Fonts  et  Chauss^es  •- — 

In  1877  the  six  great  French  railway  companies  required 
2,563,000  sleepers  annnally  for  the  maintenance  of  their  permanent 
way.  Compared  with  the  mileage,  this  amounted  to  93  sleepers  per 
kilometre  (0-6  English  mile)  per  annum,  or  to  oyer  7,000  sleepers 
daily. 

Assuming  a  single  tree  to  supply  on  an  average  10  sleepers  (which 
is  below  the  average  of  beeches,  but  above  that  of  oaks),  the  main- 
tenance  of  the  French  railway  system  necessitates  the  destruction  of 
700  large  trees  for  every  day  in  the  year.  When  the  projected 
extensions  have  been  carried  out  the  expenditure  will  amount  to 
1,000  large  trees  daily.  To  this  enormous  figure  must  be  added  the 
quantity  required  for  repairs  of  rolling  stock,  which  cannot  be  put 
down  at  less  than  140,000  cubic  metres  (about  5,000,000  cubic  feet) 
in  the  year.  Besides  this,  the  ounstruction  of  20,000  kilometres  of 
new  lines,  as  proposed,  within  the  next  ten  or  fifteen  years,  will  cause 
a  further  demand  for  20,000,000  new  sleepers. 

With  a  view  to  the  reduction  of  this  enormous  demand,  the  French 
railway  companies  have  long  been  endeavouring,  like  others,  to  in- 
crease the  durability  of  their  sleepers  by  impregnating  them  with 
antiseptic  substances,  the  two  heretofore  most  used  being  caprio  sul- 
phate and  creosote. 

On  the  South  and  West  of  France  lines,  sleepers  and  telegraph 
poles  impregnated  with  both  these  substances  have  long  been  in  use, 
and  are  still  in  a  perfect  state  of  preservation.  A  creosoted  beechen 
sleeper  was  taken  up  on  the  We^t  of  France  line  after  nineteen 
years*  service.  This  is  a  remarkable  example ;  but  similar  instances 
may  be  met  with  on  other  lines  ;  the  real  mean  average  life  of  such 
impregnated  sleepers  does  not,  however,  appear  to  have  been  as  yet 
satisfactorily  determined. 

After  long  experience,  the  Eastern  French  line  gives  the  pre- 
ference to  gas- tar  over  all  other  antiseptics,  and  creosotes  even  oaken 
sleepers,  the  sap-wood,  as  well  as  the  less  indurated  portions  of  the 
heart,  absorbing  the  tar  freely.  The  sleepers  are  not  put  in  creosoting 
chambers,  but  are  cut  and  dressed  so  that  all  the  bearing  surfaces  are 
thoroughly  impregnated.  Under  a  pressure  of  6  to  7  atmospheres, 
oaken  sleepers  absorb  7  to  8  kilogs.  of  creosote,  beechen  sleepers  80 
to  35  kilogs.  There  is  reason  to  hope  that  the  larger  quantities  thus 
absorbed,  may  increase  the  power  of  resisting  the  elements  of  destruc- 
tion in  a  corresponding  degree. 

Mr.  Blyth  has  proposed  a  process  of  treating  log  or  sawn  wood 
with  hydro-carburetted  gas  in  close  chambers,  that  is  to  say,  exposing 
it  to  the  action  of  ordinary  high  pressure  steam,  containing  liquid 
hydrocarbons  in  a  state  of  spheroidal  diffusion.  The  inventor  claims 
for  the  process  that  it  effects  perfect  saturation  of  every  part  of  the 
wood,  whether  green  or  dry,  sawn  or  unsawn,  with  the  protective 
substance.  These  promises,  somewhat  over-sanguine  perhaps,  have 
not  yet  received  the  full  confirmation  of  experience. 
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Hie  solotion  of  the  railway  sleeper  problem  has  been  sought  in 
another  waj.  Stone,  concrete,  and  cemented  brickwork  sleepers  have 
come  np  again.  But  it  must  be  remembered  that  these  offer  neither 
the  conditions  of  elasticity,  nor  the  facilities  for  attachment  which  are 
indispensable,  so  that  there  is  no  prospect  of  their  general  adoption. 
Then  metal  sleepers  have  been  tried,  and,  could  a  good  model  be 
found,  our  great  metallurgical  firms  would,  no  doubt,  find  a  new  ele- 
ment of  industry  in  supplying  the  imperious  demands  of  the  iron 
borse.  But,  unfortunately,  the  experiments  made  thus  far,  on  differ- 
ent lines,  have  not  given  satisfactory  results.  A  metal  sleeper,  to  be 
successful,  must  combine  all  the  qualifications  of  resistance  to  a  trans- 
Terse  strain,  a  good  seat  on  the  ballast,  and  stability  in  the  mode  of 
attachment  of  the  superincumbent  rails,  and  withal  the  outlay  mu^t 
remain  the  same.  This  is  the  point  generally  orerlooked  by  inventors. 
It  is  not  enough  to  have  a  perfect  line  on  the  opening  day,  it  must  be 
kept  in  working  order,  and  to  do  this,  so  far  as  French  experience 
goes,  a  larger  outlay  appears  to  be  necessary  with  metal  sleepers  than 
with  wooden  ones.  The  results  at  present  are  therefore  unfavourable 
to  the  use  of  metal  sleepers. — Timber  Trades  Journal. 

Wb  note  that  amongst  other  prizes  offered  for  horses,  cattle, 
and  agricultural  produce,  at  a  fair  to  be  held  at  Dongar^arh  in 
the  Central  Provinces,  to  celebrate  the  opening  of  the  ^agpnr 
and  Chhattis^rh  State  Railway,  in  the  first  fortnight  in  this 
month,  the  following  list  of  prizes  for  Forest  Produce  : — 

Claaa  F. — Forest  Produce. 

1  Lao—  Rs.      Bs. 

1st  prize,        ••  ••  ••     10 

2nd  do.,  ••  ••  ••       5        15 

2  Besin—  ~ 

1st  prize,  ••  ••  ••       6 

2nd  do.,  •  ••  ••       8  9 

8    Hurra—  — 

1  st  prize,  •  •         •    •  •  •  •       6 

2nd  do.,  ••  ••  ••8  9 

4    Gum —  — 

1st  prize,  ••  ••  ••       6 

2nd  do.,  —  ••  ••       8  9 

6    Wax—  — 

1st  prize,  ••  ••  ••       6 

2nd  do.,  ••  ••  ••8  9 

6  Honey-r  — 

1st  prize,         ••  ••  ••       6 

2nd  do.,  ••  ••  ••8  9 

7  Cocoons —  — 

1  at  prize,        •  •  •  •  •  •       6 

2nd  do.,  ••  ••  ••8  9 

8  Iron—  — 

1st  prize,        ••  ••  ••     10 

2nd  do.,  **  ••  ••      5        15 

Total  value  of  prizes  in  Class  Y.,       84 
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Similar  prizes  are  also  offered  at  a  fair  in  the  Sanger  district, 
and  the  Central  Provinces  authorities  are  to  be  congratulated  on 
their  attempts  to  incite  care  in  the  collection  and  preparation  of 
these  yaluable  products  of  their  Forests. 


The  followiii^  is  from  the  last  report .  of  the  Agricultural  and 
Horticultural  Society  of  India  : — 

Eucalyptua  dtriodora  has  taken  yery  kindly  to  Bengal,  and  being 
sweeter  scented  than  Ahyna  dtriodora^  *'  sweet  scented  Verbena/' 
besides  growing  to  a  good  size,  ought  to  make  it  a  yery  popular 
plants  and  one  that  no  house  should  bd  without. 
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TRANSLATION  OF  M.  PUTON'S  AM^INAGEMENT 
DES  FORETS. 

General  table  of  fellings. — In  coppice  the  example  we  have 
given  of  the  general  table  of  fellings  contains  twentv  fellings,  one 
assigned  to  each  vear  of  the  rotation  ;  in  that  of  high  forest  it 
consists  of  siK  blocks^  each  assigned  to  the  six  periods  of  the 
rotation,  and  each  of  these  six  periodic  blocks  may  be  composed 
of  several  compartments  differing  by  their  age,  species,  or  by 
the  future  treatoient  -which  will  be  necessary.  We  should  then 
preserve  the  compartment  lines  which  we  have  used  in  making 
the  description  of  the  forest,  and  mark  their  position  either  by 
boundary  pillars,  or  by  short  trenches.  It  will  be  readily 
"nnderstood  that  if  compartment  A,  for  instance,  is  stocked  witn 
oaks  over  an  advance  growth  of  seedlings,  we  must  commence 
fellings  there  sooner  than  in  compartment  B,  where  the  beech 
seedlings  are  well  able  to  withstand  the  cover.  It  will,  there- 
fore, be  very  important  to  know  the  cubic  contents  of  the  timber 
which  may  be  removed  from  each  compartment,  and  also  to 
ascertain  at  any  given  time,  how  much  is  left  to  be  felled.  We 
shall  agree,  the  more  readily,  in  admitting  the  utility  of  keeping 
these  compartment  lines  cleared,  after  I  have  pointed  out  the 
way  in  which  the  register  of  the  working  scheme  should  be 
kept ;  but  even  now  i£e  advantage  of  preserving  on  the  ground 
traces  of  the  work  of  analysis,  which  has  been  made,  is  apparent ; 
for  otherwise  the  foresters  would  become  as  easilv  connised  in 
working  a  forest,  as  in  a  farm  where  the  fields  destined  for  a 
rotation  of  crops  have  not  been  clearly  marked  out.  When  the 
.  compartments  were  laid  out,  they  were  distinguished  by  letters  or 

*  nnmbers,  and  after  they  have  been  distributed  amongst  the 

'K>  periodic  blocks,  it  is  extremelv  useful  to  designate  them  by  the 

7; .        number  of  their  periodic  block,  to  which  the  letters  a,  6,  c, 

should  be  added  according  to  the  different  crops  which  they 
^    contain;  we  have  thus  la,  I&,  Tx;  Ila,  116,  lie;  Ilia,  III^, 

,' This  method  of  notation  at  once  shows  to  what  periodic 

.  *  block  any  compartment  may  belong,  and  consequentlv  when  it 
inll  be  felled  ;  it  prevents  palpable  faults  in  exploitation  which 
might  happen  when  the  foresters  are  changed^  aud  in  a  word^  it 
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describes  on  the  groand  itself  the  general  table  of  fellings,  that 
is  to  say,  the  tabto  we  should  always  bear  in  miad,  when  about 
to  manage  a  high  forest  scientifically.  Since  this  table  only 
contains  six  periodic  blocks,  it  will  be  rery  simple. 

General  Table  of  FfXtxngt. 


NCHBSU 


-giS 


II. 


III. 


IV. 


V. 


VI. 


Jl 


{: 

{: 
i: 


Abeab,  in 

ACBES 


u 


50 


50 


48} 


50 


50 


51i 


800 


r " 

C 
{ 


85 
35 
12i 

I  m 

25 
25 

80 
21i 


I 


ISO 
110 
105 


} 


901 
80  J 
801 
70  J 
50 
40 
40 
80 
80 
8 


800 


I 


1880 

to 

1899 

1900 

to 

1919 

1920 

to 

19S9 

1940 

to 

1939 

1960 

to 

1970 

1980 

to 

2000 


I 

n 


140 
120 
115 

120 

110 

180 

120 

120 

110 

180 

120 

140 

115 


BanarkS' 


General  deserip- 
tion  of  works  to  be 
undertaken. 

Road  8  miles  long 
along  the  oonne  (3 
the  vallejr. 

The  soil  to  be  pre- 
pared for  natoral  re- 
prodnction,  so  that  we 
may  not  enter  on  a 
fresh  periodic  block 
till  the  former  one  ia 
oompletelj  regeneiw 
ated. 


II  would  appear  at  first  sight  that  the  above  table  only  refers 
to  the  prmcipal  fellings,  as  it  only  prescribes  the  areas  which 
will  be  regenerated  in  a  certain  period ;  but  it  also  refers  to 
thinnings,  for  on  examining  it  we  shall  see,  that  no  thinnings 
must  be  made  in  periodic  block  No.  I.,  in  which  regeneiution 
fellings  are  at  once  to  commence  ;  that  in  periodic  blocK  No.  YI., 
which  is  only  stocked  with  young  seedlings,  thinning  will 
generally  take  the  form  of  cleaninggy  or  removal  of  infenor  and 
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hnrtftd  speoiea  ;*  in  fact  one  will  always  know,  tiiat  true  thin- 
nin^  will  in  general  only  be  carried  out  in  periodic  blocks 
II.,  III.,  IV.,  and  V. 

Special  table  offeUin^B. — We  have  seen  that  the  general  table 
of  fellings  is  complete  ux  itself,  and  comprises  all  fdlings  which 
can  be  made  dnnng  one  rotation,  and  even  the  determination 
of  the  standing  crop  which  will  be  operated  on.  But  this  will 
not  suffice,  and  the  working  scheme  must  go  further  and  pre- 
scribe the  cubic  contents,  tibie  nature,  order,  and  succession  of 
fellings,  which  whilst  leaving  the  capital  intact  will  yield  the 
annuu  production  (see  page  234,  Vol.  VIII.,  "  Indian  Forest- 
er ")  ;  tnis  is  the  object  of  the  special  table  offeUingB.  A  pro- 
prietor anxious  to  manage  his  forest  well,  wul  not  be  satisfied 
that  he  is  not  trenching  on  his  capital  whilst  locating  his  fellings 
in  the  periodic  block  under  regeneration,  (or  more  simply  in 
the  carreini  periodic  blocL)  Tnis  20  years'  test  will  not  be 
sufficient,  he  must  also  take  the  necessary  steps  to  equalize 
the  products  which  are  to  be  realized  each  year  within  the  period 
of  20  years.  Hence  he  is  obliged  to  sketch  before-hand  the 
sequence  of  the  felliags  which  are  to  be  made  in  that  period,. 
BO  as  to  convince  himself,  that  he  is  not  exceeding  the  figure 
ef  the  possible  annual  yield,  t.  «.,  of  the  capability^  to  speak 
as  a  forester.f 

There  will  be,  therefore,  a  epemal  table  of  fellinga  for  each* 
period^  which  will  comjprise  : — 1«<,  Begeneratioi^  fellings  to  be 
made  m  the  current  periodic  block  ;  2na,  Thinnings  to  be  made 
in  the  other  periodic  blocks.  As  it  is  impossible  to  foresee 
the  future,. and  the  state  of  the  standing  crop  beyond  a  certain 
time  ;  this  special  scheme  is  only  prepared  for  the  first  period, 
whilst  leaving  to  the  end  of  eacn  period,  i.  e.y  1899, 1919, 1939, 
Ac.,  the  care  of  preparing  the  special  table  for  the  incoming 
period,  with  which  at  present  the  proprietor  can  have  no  concern. 

1st.  Principal  produce. — ^The  special  scheme  should  not  only 
include  regeneration  fellings  and  thinnings,  but  it  should  also 
prescribe  clearly  and  fully  the  cultural  exigencies  implied  by 
them.  Thus,  regeneration  fellings  which  yield  the  principal 
produce  of  the  forest,  can  no  longer  be  based,  on  area,  for  if  tnis 


*  Eelaimies  or  tkinningt,  are  made  with  the  object  of  Bhortening^  the  dnntioii 
of  the  straggle  between  individual  trees  of  the  crop,  by  removing  some  of  weaker 
stems.  JfettaiementM  or  dtaningi,  are  intended  to  free  the  more  valnable  species 
from  inferior  ones,  snch  as  softwoods,  which  might  overtop  them  in  the  early 
stages  of  growth. 

f  PoaihilitS,  is  the  amoiint  of  produce  which  can  be  taken  annually  and  re* 
gnlarl^  from  an  immoveable  property,  mana^d  nnder  certain  conditions, — without 
depreoating  its  value ;  (to  spesJc  as  a  political  economist,)— wjiilst  preserving  its 
snbstanoe  intact ;  (in  the  language  of  jnri8praddnce)<»(Au.) 

This  may  be  termed  capalnlity^(jrR,) 
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were  done,  "we  should  have  pleniy  of  trees  to  fell  in  one  year, 
and  only  a  few  in  the  sncceeding  one,  for  natural  seedlings  are 
far  from  appearing  and  growing  with  regularity.  The  fellings 
are,  therefore,  made  by  volume,  and  we  should  estimate  the  cubic 
contents  of  all  the  standing  timber  in  the  current  periodic  block, 
and  divide  this  amount  by  the  number  of  years  of  the  period. 

la  contains  ••  ••        3,800  cubic  metres. 

U     jf  •«  ••         2,820     II        n 

Ic     II  ••  ••        5,880     fj        II 

Total,      12,000     „        „ 

The  annual  felling  will  be  lArth  or  600  cubic  metres.  It  is  clear 
that  if  we  fell  annually  600  cubic  metres,  we  shall  be  certain 
not  to  exceed  the  posaSbiliU  or  capability  of  the  forest,*  for  the 
trees  standing  in  the  first  periodic  block  at  present  contain  this 
volume,  and  as  they  will  remain  standing  on  the  average  for  half 
the  period,  Le.,  during  10  years,  it  would  be  but  fair  to  add  the 
increment  of  the  standing  crop  during  10  years  to  the  actual 
cubic  contents,  12,000  cubic  mtoes. 

I  will  at  once  admit  that  this  increment  is  always  very  diffi- 
cult to  determine,  and  that  it  would  be  much  more  prudent  to 
fix  the  annual  yield  at  only  the  ^^th  part  of  the  volume  of  the 
standing  crop,  estimated  at  the  time  the  working  scheme  was 
framed. 

The  increment  will  form  a  reserve  to  set  against  the  diminu- 
tion of  the  volume  which  might  arise  from  errors  in  estimating 
and  cubing  ;t  we  need  never  lose  sight  of  it,  as  we  can  always 
verij^  from  time  to  time  the  volume  still  to  be  felled,  and  by 
dividing  it  by  the  remaining  number  of  the  years  of  the  period, 
can  calculate  again  the  amount,  of  the  annual  felling.  This 
simple  operation,  which  is  called  revising  the  capability y  can  be 
done,  for  instance,  at  each  decennary. 

As  regards  the  order  of  the  fellings,  it  must  be  prescribed 
by  Nature,  and  by  the  forester's  intelligence  :  nothing  is  more 
capricious  than  the  way  in  which  natural  seedlings  are  pro- 
duced, and  all  that  we  can  do  is  to  suggest  the  order  for  com- 
mencing the  fellings,  which  is  done  in  uie  simplest  manner  by 
the  letters  a,  &,  c,  m  the  table  of  fellings. 

*  One  cubic  m6tre  is  nearly  86  cnbic  feet— (Tb.) 

t  Windfalls  and  dead  trees,  which  occnr  in  the  first  periodic  block,  and  gener- 
allVy  in  the  compartments  which  furnish  the  capability  of  the  fellings  by 
volnme,  are  included  in  the  annual  yield.  Those  which  come  from  other  parts  of 
the  forest,  are  not  included  in  this  estimate,  sittce  they  We  not  been  oonsiderad 
in  calculating  the  capability— (A u.) 
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2iuSy.  Seecmdary  produce.-^The  principal  products  are  thus 
"worked  out  according  to  volume,  ana  are  classified  in  this  man- 
ner in  the  special  table  of  fellings,  as  opposed  to  the  thinnings 
"which  are  made  by  area.  These  latter,  which  are  often  called  in 
a  general  way,  improvement  feUingBj  differ  in  character,  with 
the  age  of  the  timber,  and  consequently  with  the  age-classes  of 
the  standing  crops  in  the  periodic  blocks.  In  young  forest- 
crowih  the  numoer  of  stems  which  become  suppressed,  and 
oie,  is  naturally  greater  than  in  older  ones,  and  they  must 
therefore  be  tmnned  more  frequently  than  tne  latter.  In  the 
case  of  timber  80  to  100  years'  old,  classed  in  the  second 
periodic  block,  it  is  often  useful  to  thin  rather  heavily,  in  order 
to  allow  trees  destined  to  give  seed  later  on,  to  increase  their 
crowns,  and  thus  to  become  fit  for  producing  it :  the  thinning 
then  takes  a  new  character,  by  which  we  can  distinguish  it 
under  the  names  of  final  thinmngy  or  preparatory  regeneration 
felling. 

The  proprietor  who  can  devote  all  his  energies  to  the  good 
management  of  his  forest,  will  endeavour  to  repeat  these  deli- 
cate operations  frequently,  and  to  assign  to  tnem  a  rotation 
conformable  to  their  various  requirements  ;  but  in  a  very  im- 
portant undertaking,  such  as  the  administration  of  Government 
forests,  it  will  suffice,  that  the  rules  for  thinnings  should  be 
adapted  to  the  principal  re(]^uirement8  of  the  standing  crop^  and 
to  tne  main  features  of  their  culture. 

Two  methods  are  in  use-— 

1st.  In  the  former,  each  of  the  four  periodic  blocks  about 
to  be  thinned,  forms  a  succession  of  fellings,  which  must  be 
effected  throughout  the  periodic  block  once,  or  twice,  during  the 
period.  Thus  in  periodic  blocks  II.  and  III.,  ^th  of  the  area, 
or  2i  acres  a  year,  will  be  thinned  annually.  In  IV.  and  V., 
•iVth  of  the  area,  or  5  acres  a  year,  will  be  thinned,  thus  going 
over  each  block  twice  during  the  period.  A  similar  regnlarity 
to  that  of  coppices  can  even  be  followed,  by  dividing  each  periodic 
block  into  ten  parts,  and  making  fellings  every  ouier  year  in  II. 
and  III.,  and  every  year  in  IV.  and  Y. 

This  plan  has  the  ^eat  advantage  of  securing  a  regular  suc- 
cession for  the  thinnings,  and  assisting  in  mainlining  a  steady 
annual  yield,  by  furnishing  yearly  thinnings  of  the  same  nature, 
i.e.y  made  in  similar  standing  crops  in  every  periodic  block. 
The  only  fault  we  can  find  with  it,  is,  that  in  forests  of  small 
extent,  it  furnishes  inconsiderable  fellings,  which  give  little  pro- 
duce, are  difficult  to  sell,  and  require  too  much  supervision. 

The  special  table  of  fellings  for  the  first  period  will,  in  this 
case,  be  drawn  up  as  foUows  : — 
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Spedd  Table  ofFMngt  for  the  fir$t  period,  (1880-1899.) 
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The  Map  of  the  Forest  is  given  on  the  succeeding  page.    ^     * 
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29u2/y.  In  the  other  method,  the  four  periodic  blocks  which 
are  to  be  thinned,  aretreated  as  a  whole,  and  their  nnited  area 
of  200  acres  forms  a  succession  of  fellings  for  the  time  chosen 
for  the  rotation  of  the  thinnings.  It  wiU  always  be  an  advan- 
tage, as  in  the  first  method,  to  choose  the  length  of  the  period 
for  their  rotation;  thns  the  thinnings  will  continue  for  20 
years,  at  the  rate  of  10  acres  a  year,  and  will  be  carried  oni  for 
nve  years  in  each  periodic  block.  The  nature  each  thinning 
should  take,  will  be  indicated  by  the  periodic  block  in  which 
it  is  to  be  made,  and  the  rotation  chosen  for  the  compartmentS| 
18  snch  as  to  suggest  to  the  foresters  th^  proper  mode  to  be 
adopted.  To  take  an  instance,  in  compartment  lYa,  any  ordin- 
ary forest  guard  would  know  that  he  was  dealing  with  a  thin* 
ning  in  a  fourth  periodic  block,  even  if  he  had  no  map,  and  were 
ignorant  of  the  working-scheme  of  the  forest. 

In  the  followhig  period,  t.^.,  in  1900,  the  second  periodic  block 
will  come  under  regeneration,  and  will  be  replaced  in  the  suo« 
cession  of  thinnings,  by  the  sixth  periodic  block,  so  that  the 
total  number  of  200  acres  may  be  maintained  ;  thus  the  thin- 
nings will  recur  every  15  years,  if  we  wish  to  continue  them 
according  to  the  order  of  the  periodic  blocks, — ^this  being  a 
mean,  between  the  interval  suitable  for  young  and  more  mature 
timber, — or  every  20  years,  if  we  are  careful  to  commence 
the  thinnings  in  1900,  m  the  periodic  block  just  entering  this 
succession  of  fellings,  in  the  place  of  that  which  is  coming  under 
regeneration.  We  can  then,  in  each  period,  make  our  thinnings 
recur  at  intervals  suitable  to  cultural  requirements,  and  intro* 
duce  into  high  forest  management  the  simplicity  and  regularity 
of  coppice,  by  dividing  each  periodic  block  into  five  equal 
parts. 

The  only  drawback  to  this  method,  is  that  of  not  furnishing  a 
steady  annual  yield,  since  thinnings  in  II.  and  III.,  are  much 
more  productive  than  those  made  in  lY.  and  Y.,  which  are 
generally  mere  cleanings ;  but  its  simplicity  has  often  caused  its 
aidoption  in  important  Sl^te  and  Communal  forests,  where  an 
unequal  annual  yield  is  generally  compensated  for  by  fellings 
in  other  working  circles. 

To  sum  up,  we  may  say  that  the  choice  between  the  two 
methods  depends  on  the  area  of  the  forest  in  question ;  the  former 
being  preferable,  when  there  is  no  chance  of  its  resulting  in  too 
inconsiderable  fellings. 

The  following  is  the  special  table  of  fellings  prepared  accord- 
ing to  the  second  method  of  thinnings  ; — 
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nmrAoxiairT  bis  Kama. 


i 


|- 


M 

i 


State  of 
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area. 
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A.    Fellings  by  Vohtme. 


15 


12i 


22^ 


High  forest 
of  oak  with 
seedlings. 

High  forest 
of  beech 
with  seed* 
lingSy     •• 

Mixed  high 
forest,    •• 


130 


110 


105 


Regenera- 
tion fell- 
ings. 


Do. 


Do. 


B.    FeUinga  by  Area. 


25 

^ 

'    90' 

25 

80 

12i 

Yonng 

80 

36i 

high  for- 
-est,  poles- 

70 

H 

and  Bap- 
lingB,  .. 

50 

! 

48J 

40 

25 

40 

25 

80  . 

-Thinnings, 


10  acres  per 
annum. 


To  retnm  to  onr  forest — 

There  are  then  three  established  sub-divisions  for  forests : 
periodic  blocks  ;  compartments;  thinning  plots. 

The  first  are  marked  out  permanently  on  the  ground :  they 
are  the  great  divisions  of  the  forest :  the  other  two  are  only 
sub-divisions  of  the  periodic  blocks,  and  the  question  arises, 
whether  or  not  it  wHl  be  necessary  to  mark  them  out  on  the 
groimd. 

Begarding  this  it  is  difficult  to  lay  down  an  absolute  rule. 
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In  the  oase  of  the  first  periodic  block,  there  need  be  no  hesitation; 
the  boundary  lines  of  the  compartments  should  always   be 
marked  out  on  the  ground,  since  it  will  always  be  useful  to 
know,  at  any  time,  the  cubic  contents  of  the  timber  which  they 
contain,  and  for  this  purpose  a  special  register  should  be  kept 
up  for  each  of  them.    In  the  case  of  the  other  periodic  blocks, 
we  may  have  forests  reffular  and  homogeneous  enough  to  allow 
of  the  suppression  of  ^e  compartments,  which  have  served  in 
the  inventorv  of  the  forest,  and  we  may  then  mark  out  on  the 
ground  the  boundary  lines  of  the  thinnings.    Kie  boundary 
lines  of  the  compartments  will  then  only  remain  on  the  maps 
for  the  purpose  of  explanation,  whilst  the  lines  of  the  thinnings 
will  be  marked  out  on  the  ground  by  little  boundanr  pillars  or 
ditches.    But  this  will  seldom  happen,  for  in  reahty  we  have 
only  to  do  with  irregular  forests,   where  the  raison  d^Stre  of 
compartments  must  be  attended  to.    They  were  first  demarcated 
to  enable  us  to  analyse  the  forest  and  estimate  its  resources,  and 
have  besides  the  definite  obiect  of  separating  portions  of  the  forest, 
where  the  situation,  and  the  character  of  the  vegetation  will  al- 
ways necessitate  special  treatment  for  the  standing  crops.    Thus 
they  have  the  double  character  of  being  analyticalas  well  as  cul- 
tural divisions.    As  soon  as  we  have  agreed  upon  the  general 
workiDg-scheme,  we  should  s.uppres8  compartments  whidi  have 
only  served  for  analysis,  and  omy  preserve  those  which  ought  to 
be  maintained  on  account  p{  permanent  peculiarities.      One 
should  then,  as  a  general  rule,  mark  ovi  the  oompartment  lines 
on  the  ground.      As   for  the  thinnings,   their  boundaries  will 
he  drawn  on  the  forest  map,  giving  them  the  most  suitable 
shape  for  working,  according  to  the  contour  of  the  ground  ; 
we  thus  prevent  loss  of  time,  and  uncertainty  regarding  their 
proper  position,  which  might  otherwise  be  an  annual  source  of 
inconvenience.    In  practice,  we  may  even  slightly  modify  the 
absolute  rule  of  sub-divisions  into  equal  areas,  which  we  have 
given  in  the  explanation  of  the  two  systems  of  thinnings  ;  by 
making  use  of  the  compartments,  grouping  them,  or  sub-dividing 
ihem,  so  as  to  include  the  annual  thinnings  within  their  boun- 
daries, even  if  small  difierences  of  area  occur.    These  areas  are 
then  entered  in  the  special  table  of  fellings  opposite  to  the  years 
in  which  they  should  be  felled.     In  this  way  we  can  completely 
satisfy  one  of  the  most  essential  conditions  of  a  good  working- 
scheme,  which  is,  never  to  contravene,  and  always  to  favor  the 
application  of  the  rules  of  forest  culture. 

.  The  reserve.^-I  have  already  said,  that  it  is  advantageous 
for  certain  classes  of  proprietors,  to  place  a  portion  of  their 
capital  in  reserve,  and  that  forests  ofier  great  facilities  for  such 
a  measure.  The  high  forest  system  in  mis  respect  ofiers  more 
fiuulities  than  that  of  coppice  ;  we  could,  in  fact  reserve  a  portion 
of  the  forest  for  supplying  unforseen  necessities ;  but  it  would 

B 
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h6  iMt^  iy&Uef  to  d^ii6t  k  j^Crflioft  of  thcr  tm&aai  peld;  fbr'onde 
file  reserve  has  beei&  exfiloited^  w^  might  faste  to  imt^  oflM 
f6r  a  very  long  titne,  ufltU  illrtiird  has  restbred  tti*  Brit  by 
fjikkihg  a  dednctibn  of  10^  Ibj  i&  p^  cedt.  froiii  the  revem^y 
Me  carry  ont  the  fbost  esse'ntistl  aonditioii  df  a  reserve^  Mty  of 
Always  mclndiiig'  ^tpioltabk  tldibefy  afid  of  heteg  alwvfs  atfi  < 


Amongst  the  two  components  of  the  revenne  of  a  irigh  forest, 
it  would  be  qnite  useless  to  deduct  anything  from  the  secondary 
produce  of  the  thinnings,  for  they  nave  a  distinctly  culturri 
object,  whicfh  must  never  be  lost  siffht  of,  and  pecuniarily,  they 
are  too  little  productive  to  be  useful  for  this  purpose.  The 
reserve  must  be  taken  from  the  produce  of  the  principiEJ  fellings: 
from  the  12,000  cubic  metres  destined  to  furnish  the  principal 
fellings,  we  will  deduct  25  per  cent.,  (provided  unforseen  wants 
are  set  at  this  figure,)  i.e.y  8,000  cubic  metres.  The  remainder, 
9,000  cubio  m4fareS|  will  furnish  an  annual  yield  of  450  cubio 
metres. 

The  3,000  cubic  metres  of  the  resei*ve  \nll  always  h6  at  th^ 
command  of  the  proprietor,  provided  the  regeneration  of  the 
first  periodic  block  be  assured ;  they  will  furnish  hiril  with  a 
surplus  stock,  of  which  the  average  is  150  cubic  nwStres  annually, 
and  which  may  be  exploited  within  the  20  years  of  the  period, 
with  the  proviso  that  we  should  constitute  a  similar  resery^, 
when  we  commence  felling  the  second  periodic  block  iU  1900. 

^Register  of  the  workinff^soheme.-^lfi  following  the  tabid  rf 
fallings  exactly,  the  proprietor  will  tJways  be  certain  that  he  is 
not  tampering  with  his  staiidthg  crob,  whicih  may  be  called  the 
mechanism  of  his  forest ;  biit  it  nearly  always  happens  that  the 
requirements  of  natural  reproduction  hftston  or  retard  the  (eh 
lings  in  such  and  sudh  k  oompai*tinent  \  that  thinniuss  are  not 
ma3e,  because  they  would  give  an  Idsignfficant  yidd,  or  that 
fellings,  more  or  less  severe,  are  made  iii  the  reserve.  All  these 
circumsblnoes  create  for  high  forests,  much  more  than  for  co^ 
pices,  the  urgent  necessity  of  kee^g  m  ekiaot  aeccmnt  rf  tm 
state  of  the  forest  eapit&I^ 

The  i^egister  of  the  working-scheme  will  bd  kept  up  tu  ia 
t^ppices,  but  a  separate  column  will  be  set  aside  for  each  sueen^e* 
^ion  o/feUinffSj  which  the  working*scheme  prescribes.  A  record 
will  thus  be  made  for  each  compartment,  and  the  cubio  contents 
takea  from  thd  reserve  will  be  bitten  in  rei  ink,  to  prevent 
confusion. 

The  followihg  Is  a  register  of  the  wotkiiig-ik)heme  for  the 
forest  wMch  has  already  setved  tisas  an  exata^  enppbskig  th«t 
the  scheme  were  fi^aiB^  in  18^  :^^ 
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These  figores  ehow  that  m  1881  450  cahic  metres  were  exploited 
In  the  reserye  in  lo,  and  445  cubic  metres  from  ordinary  fellings, 
In  two  lots  in  lb,  and  Ic.  In  1882  the  ordinary  felling  was  formed 
hy  two  lotS|  150  cubic  metres  in  la,  and  285  cubic  metres  in  Ic ;  in 
1888  a  single  lot  of  441  cubic  metres  in  Ic ;  in  1884,  403  cubie 
metres  from  the  reserye,  were  exploited  in  Jb.  The  ordinary  felling 
consisted  of  20  cubic  metres  of  windfalk  in  la,  40  cubic  metres  in 
Ibf  and  by  a  lot  of  890  cubic  metres  in  Ic. 

Begarding  the  thinnmgs,  the  average  of  the  annual  fellings  is  10 
acres  ;  but  we  may  notice  the  method  chosen  of  including  the  fell- 
ings within  the  compartment  limits,  so  as  to  aroid  haying  the  annual 
felling  carried  on  in  two  comparim^mts  at  once,  without  accelerating 
or  retarding  them  more  than  if  only  exactly  10  acres  had  been  ex- 
ploited annually :  thus  compartment  Ila,  of  25  acres  has  furnished 
two  fellings  of  8;^  acres,  and  one  of  8|  acres,  for  the  three  years  1880, 
1881,  and  1882  ;  compartment  lib  of  the  same  area,  has  only  been 
divided  into  two  fellings  of  12^  acres  each,  for  1883  and  1884,  so  that 
the  50  acres  haye  been  gone  oyer  in  fiye  years,  as  if  we  had  made 
fiye  fellings  of  10  acres  each|  &c« 
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ciirnciSMs  on  "notes  for  a  manual  of 

INDIAN  SYLVICULTURE/' 

I  HAVB  been  favonred  with  further  criticisms  on  my  Notes  by 
fleveral  gentlemen,  but  as  they  would  take  up  too  much  space 
in  a  single  number  of  the  ^^  Indian  Forester,"  I  cannot  help  pub* 
lishing  them  in  instalments  in  the  order  in  which  they  were 
received. 

I  must  also  give  up  printing  the  criticisms  in  italics,  as  they 
are  very  long,  and  whole  pages  of  such  type  look  very  ugly. 
Smaller  ordinary  type  with  inverted  commas  to  distinguish  tne 
criticisms  from  my  own  replies  seems  to  me  the  best  thing  to 
adopt. 

Mb.  Smtthibs. 

**Pagt  109 J  III  (<{).— The  young  plants  and  trees  of  Pirns  /on- 
gifoUa  possess  a  thick  corky  bark  which  protects  them  from  fire  admir- 
ably :  it  is  evident  that  those  indi?idaals  ha?e  survived  which  possess- 
ed the  thickest  bark,  as  fires  rage  annually  mPinusUmgifoUa  forests, 
litis  might  be  mentioned  perhaps  somewhere,  as  so  madL  is  said  about 
the  stmggle  for  existence." 

Yes,  I  will  mention  this  in  connection  with  the  fact,  which  I 
have  omitted  to  snedalise,  that  the  greater  power  of  resistance 
enjoyed  by  the  olaer  trees  to  damage  by  fire,  frost  and  drought 
is  often  due  to  the  greater  thickness  of  their  bark.  I  will  also  ^d 
at  the  top  of  page  116,  that  the  vitality  of  dormant  buds  depends 
in  a  great  measure  on  the  thickness  of  the  covering  rhytidome. 

**  Page  126 ^  IX  (6).— With  regard  to  deodar,  you  cannot  say  *  with 
the  consequence  that  seed  fails  on  an  average  m  ont  year  out  of  four  J 
ilrst  of  all,  it  would  be  nearer  the  truth  to  say  that  seed  is  produced 
on  an  average  in  one  year  ont  of  fonr.  It  has  been  proved  in  Jaonsat 
that  deodar  seeds  freely  one  year  in  three  on  an  average,  both 
as  regards  the  whole  crop  and  individual  trees.  You  can  nearly  always 
find  some  seed  somewhere,  but  that  does  not  imply  that  a  particular 
■eed-bearing  tree  prodnoes  seed  every  year.  Secondly,  it  is  extremely 
dauht/td  that  the  13  or  14  months  which  elapse  from  the  appearance 
of  the  fiower-buds  to  the  maturation  of  the  seed  are  the  cause  of  the 
failure  of  seed  two  years  out  of  tiiree,  or  even  *one  oat  of  four'  as 
per  Notes.  This  might  have  something  to  do  with  it  if  fiower-buds 
appeared  every  year ;  bnt  according  to  my  experience,  flower-bads  do 
not  appear  every  year,  nay,  are  totally  wanting  in  those  years  which  are 
succeeded  by  a  year  of  no  seed  (from  October  of  one  year  to  November 
of  the  next).  The  seed  fails  becanse  there  are  no  female  flowers 
formed ;  but  why  this  occurs  sometimes  I  do  not  pretend  to  say." 


;  over- 
I  was 


^  The  expression  ^in  one  year-out  of  four'  is  evidently  an  < 
.sight :  it  ought  to  have  been  ^  three  years  out  of  four.'    1 
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contrasting  the  more  fireqnent  seeding  of  the  Himalayan  firs  with 
the  rarer  prodnction  of  fruit  in  the  deodar.  But  tnis  is  only  a 
side  -Hiuestion.  If  Mr.  Smytliies  is  right,  and  I  hare  every 
reason  for  admitidng  Hs  high  authority^  I  mnflt  omit  altogether 

the  passage  'Thus  between  the  appearanoe....—. during 

the  jnildest  months.'  Would  Messrs.  Bagshawe,  Moir,  Eardle^r- 
Wihnat  md  diierB  kindly  fiivour  me  with  their  ^«m  espeii- 

•***  Page  127,  IZ  (cif).— -Speainng 'hroadly  you  may  say  t>f  Qftereus 
dilatata  and  $emecarpifolia  that  they  ripen  their  acorns  in  the  vuddh 
of  the  rains ;  but  more,  strictly  it  is,  the  latter  at  the  beginning,  ibe 
former  at  tbe  close  of  tbe  rains.  The  moral  is  veij  mnc^  the  same 
in  either  case,  Le.,  in  whicheyer  way  you, put  it.'' 

Where  I  have  had  an  opportQiiity  >of  obsenring  thete  :two 
species,  the  latter  ripens  its  fruit  in  August,  the  former  about 
a  month  later.  Augutft-fieptember,  may  fairly  be  called  the 
middle  of  the  rains.  jBut  to  leave  no  room  for  objection,  I  will 
l^ladlyralter  the  words  ^  in'  the  middle  of  the  rainy  eeason '  to  ^  dur- 
ing'the  <fifll  preFvalenoe  of  the  South-West  Monsoon.' 

**.JiaU,pa$(a^<tfJX  (d),  pa^iJ27.<— <This  does  not  app}y^aa  it  slanda, 
•to  those  aeedswhichgerminatein  the  Himalayanspria^-^eodar,  JPittWf 
hngifolia,  silver  and  spmce  firs,  &c.    The  sentenee,»a0  it  atmisi  im- 

Jlies  that  all  seed  germinates  in  the  rains :  the  spring,  after  the  snows 
icvaxnltfld,  iaamore  faproarite  time  for  Himalayan  trees.'' 

1  am  very  much  obliged  to  Mr.  Smythies  for  pointing  out 
ihis  absurd  oversight  cm  my  part.  I  think  the  addition  of  the 
Tdllowinff  dosm^  sentence  io  ihe  patE^graphin  question  will 
supply tue  omission; — 

^iFhe.  preceding  remark  doeanot  of  xourse  apply  in  the  inner 
Himalayas  to  a  great  many  kinds  of  aeed  >whioh  £eJ1  .about  the 
beginning  of  winter.  The  majority^of  tsuch  seeds. germinate' in 
the  spring  ^whenithe  ttiows  are  melted,  or,*wh0re  snow  does  not 
lie^.onihe-.giound,  during  the  spring -rains.' 

'^^TagelSO,XIIf  laet  para,— Deodar  cannoibeacdimatised  in  Bog- 
land,  not  owing  to  late  frosts  in Jtba  spring,  bat  owing. to. the  intan^y 
of  the  frost  in  occasional  winters,  .«^.,  ,1880-81  and  1879-80.  GChe 
deodar  goes  on  happily  enongb  for  .several  years,  .not  .minding  late 
frosts  in  the  spring ;  and  then. a. severe  winter  occurs. whicb  kills  it. 
On  tbiapmnt I  gire  below-thetestimony  of  .Messrs...Jjmes  Badshofiae 
and  Sons,  the  laige  jmiserymen  at  .York  "  :<— 

^lhe'deodar,tofararw0haves«en,  always 'Stiffers  severely  (arid 
Often*  fatally)  with  a  frost  of  great  intensity — say,  ihermometer  at..or 
below  zeto'(Fakrehheit7).^ 

I  am  much  obliged  to  Mr.  Smythies  for  the  above  facts.  But 
'tiwy  io  notiin.'^ny  way  affect  iwhat  I  have  -said  :  by  Northern 
iBaiope  lueiooorse^meanlbe  mrtbern  pertieiis  of  ibe  European 
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iMutiiMnt.   €heat  Britain  aiidlvelaBdj&imifheirinsalarpaata^ 
and  ftxU  exposiureta  the  warm  gulf  stream^  enjojftoompaffaiEmly 

Captain  Wood. 

*<  Yoo  d«iB6  ^;>ieonii8  m  <  the  twigs  iad  thebnocUets  that  detv- 
lop  on  the  boles  of  trees  when  they  are  snddenlj  exposed  to  the 
h§bsi ;'  a  few  lines  abore  jon  say,  ^  l^e  length  of  the'  Btent  of  a  tree 
nnder  its  brandies  is  called  its  bole.'  New  Epieorm  means  ^on  the 
stem/  so  thai  I  think  the  word  <  bole '  shonld  be  used  wiA  whai> 
sfter  word  it  is  accompanied.  In  yomr  reply  to  Mr.  Trimen,  yon  s^ 
that^  stem  sboots  may  be  situated  anywl^re  in  the  interior  of  the 
crown : '  the  nature  of  the  shoots  that  grow  on  the  bole  is  Ihat  of  a 
sticker,  and  I  wonld  therefore  propose  calling  the  *  branehm  gcm^ 
mande»!  *  bole-snckers,*  and  the  twigs  on  the  bole,  *  bole  twigs ' : 
in  Indian  forests  these  bole  twigs  are  not  always  caused  by  the  sadden 
admission  of  light,  but  often  from  damage  done  by  fire  when  the  tree  is 
young.  Suppressed  branches  that  appear  on  the  bole  and  haye  twigs 
on  them  might  be  called  ^  bole  branchlets ' ;  a  '  bole  branchlet '  is 
often  what  was  formerly  the  leading  shoot  of  a  young  tree  which  be- 
(Same  damaged  and  pushed  aside  by  a  shoot  (now  the  bole  above  It) 
which  took  its  place.'' 

'  Epioorm '  being  a  new  word,  I  see  no  reason  for  insisting 
on  its  being  made  to  mean  a  branch  on  ant/  part  of  the  stem, 
hecanse  kannoa  is  the  Greek  for  '  stem.*  I  thmk  I  am  quite 
justified  in  limiting  it  to  the  tvri^s  and  branohlets  which  develop 
on  timt  part  of  the  stem,  which  I  have  called  the  '  bole.'  If  the 
necessity  ever  occurs  for  specialising  the  fact  that  the  epicorm 
in  question  is  a  twig  or  branchlet,  we  have  only  to  use  the  deri- 
Tative  adjective  epicormic  as  a  qualifying  word.  Captain  Wood's 
proposed  employment  of  the  word  ^  sucker '  is  not  defensible, 
since  a  sucker  is  necessarily  a  subterranean  shoot.  I  see  no  good 
in  adopting  the  special  term  ^  bole  branchlet.'  Captain  Wood's 
remarks  have,  however,  made  me  perceive  the  insufficiency  of 
my  definition,  which  I  would  accoraingly  modify  thus  : — 

<  An  epicorm  is  any  twig  or  hranohkt  oioated  on  the  bole  of 
a  tree.' 

Thus  our  word  ^epicorm'  will  include  not  only  what  the  Frendi 
call  hramhea  gaurmmdea  and  the  Germans  Was^erioden^  but  alsia 
all  unhealthy  developments  of  twigs  and  hranc^l^  on  the  bole, 
which  are  so  commonly  to  he  seen  in  iKir  irregakr  forestS|,  ee* 
pedaQy  in  those  of  sM. 

<'For  ^serial'  why  not  use  the  word  < assoeiatiTe * ?  ISm  word 
^associated'  is  often  usedwifh  the  word  'trees*  to  express  trees  of  a 
species  which  naturally  grow  in  the  eompany  of  another  Bfsemk  m  of 
sevoral  different  species.** 

TtoB  is  a  tery  good  snggestioB;  hut  I  ihink  tiH(t  the  weid 
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'sociable,'  which  I  have  proposed  in  the  January  Number 
(page  14),  is  better  for  two  reasons.  In  the  first  place  it  is  in 
current  everyday  use,  and,  in  the  second  place,  we  obtain  from 
it  the  equally  current  noun  ^  sociability.' 

**  Evergreen  and  deciduous, — I  think  we  want  some  word  between 
the  two.  Qrigor  (a  Scotch  authority  on  practical  arboricnltnrist) 
uses  the  word  <  sab-eyergreen,'  and  I  think  we  want  some  such  word, 
to  describe  trees  which,  according  to  your  definition,  are  deciduous, 
but  are  neyer  quite  bare  owing  to  tiie  new  leaves  coming  out  while  the 
old  ones  are  being  shed,  as  s4l,  Eugeniae^  SchUichera  trijuga,  Sfc^ 
generally,  &c.  In  the  first  and  second  lines  of  page  1 30,  you  mention 
*  the  s4l  which  is  all  but  an  evergreen,'  practically  it  is  an  evergreen, 
and  thongh  we  want  to  be  as  exact  as  we  can,  we  must  not,  on  the 
other  hand,  drop  the  use  of  accepted  words,  otherwise  we  might 
object  to  evergreen  as  not  being  strictly  correct,  and  we  might  object 
to  '  evergreens '  being  clutsed  separately  from  deciduous  trees,  as 
most  <  evergreens '  are  really  deciduous,  only  not  in  the  sense  laid 
down  by  yon. 

<'  When  treating  of  climbers  (page  88,  lines  27  and  28)  you  remark, 
'  and  indeed  the  largest  of  them  are  found  in  dense  evergreen  forests.' 
Are  you  using  the  word  '  evergreen  *  in  its  strict  or  general  sense^? 
I  have  seen  specimens  of  Bauhinia  Vahlii  with  stems  about  50  inches 
in  girth  breast  high,  and  covering  over  a  quarter  of  an  acre  of  s^l 
trees  50  or  60  feet  high.  These  are  large  enough  specimens  to  do  a 
large  amount  of  damage,  and  I  should  like  to  know  in  what  ever- 
green forest  there  are  larger  ones.  Should  on  enquiry  it  be  found  that 
the  largest  creepers  are  in  deciduous  forest,  it  will  be  a  greater  reason 
for  adopting  a  word  which  will  define  trees  that  are  almost  evergreen. 
I  propose  the  word  gwui-evergreen. " 

My  answer  to  this  objection  would  carry  me  beyond  the  space 
allotted  for  this  paper,  and  I,  therefore,  reserve  it  for  the  next 
issue  of  the  ^'  Indian  Forester.'* 

£,  E,  Fbbhandsz. 


A  PERIODICAL  RAIN-aAUGB. 

This  instrument  is  designed  to  give  at  one  reading  the  whole 
rainfall  for  a  year,  or  any  shorter  period.  It  is  intended  especi- 
ally for  use  in  forests,  or  in  inaccessible  localities  which  cannot 
be  easily  visited  more  than  once  a  year  in  the  fair  season ; 
though  it  may  be  found  useful  also,  as  a  registering  instrument, 
to  check  the  totals  of  rainfall  taken  in  ^Ihe  ordinary  manner  by 
unskilled  observers,  such  as  the  clerks  in  a  Revenue  office,  it 
gives  at  one  reading  rainfalls  up  to  100  inches. 

Description  of  instrument. — ^The  last  form  which  I  have  adopted 
consists  of  three  bottles  standing  in  aioaetal  case,  very  like  the 
balf  of  a  small  wooden  barrel^  tiie  sides  of  the  zinc  case  at  the 
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Iteiglit  of  tile  slionlders  of  the  botUes  are  cut  into  teeth  at  the 
edge,  so  as  to  allow  of  free  ventilation  tinder  the  metal  collar 
whicn  snrronnds  the  top  of  the  three  bottles.    The  object  of  this 
metal  collar  and  of  the  metal  case  in  which  the  bottles  are  placed, 
is  to  shield  the  bottles  from  the  uneqnal  incidence  of  direct  sun-^ 
light,  and  to  preserve  each  bottie  as  far  as  possible  at  the  same 
temperature.    The  metal  casing  is  so  arranged,  that  while  the 
-wind  has  free  acoess  to  each  botue,  slanting  sun  heat  is  received 
on  the  double  metal  casing,  and  conducted  to  every  part  of  the 
instrument  alike.    A  further  precaution,  but  one  not  practicable 
in  most  situations  in  warm  cotmtries,  on  account  of  white  ants, 
irould  be  to  interpose  a  felt  lining  between  the  bottles  and  the 
metal  casing.    Where  the  situation  admits  of  it,  greater  accu-i 
racy  in  the  evenness  of  the  evaporation  would  probably  be  secured 
by  taking  the  three  bottles  out  of  the  case  and  placing  them 
apart  from  one  another,  at  such  a  distance,  that  tne  shadow  of 
one  would  not  fall  on  the  shadow  of  another  ;  for  common 
bottles  of  thick  blue  glass  well  coated  with  dust  throw  a  toler- 
ably deep  shadow,  and  absorb  the  ^eater  portion  of  the  heat 
from  direct  sun  light  passing  througn  them.    The  broad  metal 
collar  has  a  slope  of  more  than  45^  with  the  horizontal,  so  as  to 
obviate  the  chance  of  rain  s|>lashing  up  drops  from  the  aurfSEice 
of  the  collar  into  the  funnels.    As  most  people  are  aware,  heavy 
drops  of  rain,  notably  tropical  rain,  will,  from  a  smooth  hori'^ 
zontal  surface,  splash  up  vertically  to  a  height  of  above  a  foot. 
For  the  same  reason,  t.«.,  to  prevent  vertical  splash,  the  cap  of 
ike  evapometer  is  made  pointed,  and  placed  at  a  level  lower  than 
that  of  the  mouths  of  the  funnels.    Two  bottles  fitted  at  the  neck 
-^th  fonnels,  constitute  the  rain-gauge  proper  of  the  instrument: 
tiie  third  bottle,  instead  of  a  funnel,  has  a  cap  like  an  inverted 
funnel  with  the  small  end  closed.  This  is  the  evapometer^  Undei: 
the  cap  of  the  evapometer,  so  placed  that  no  rain  can  enter  it, 
is  a  small  hole  of  the  same  size  as  the  aperture  at  the  small  end 
of  the  two  funnds  which  receive  the  rain,  so  that  the  circulation 
of  air  in  each  of  the  three  bottles  may  be  the  same.    The  princi* 
pie  of  the  instrument  is,  that  evaporation  proceeds  equally  in  all 
three  bottles,  and  that  the  total  rainfall,  at  the  end  of  any 
period,  equals  the  rain  water  found  in  the  first  two  bottles, 
plus  the  loss  from  evaporation  as  registered  in  the  evapometer. 
This  wUl  perhaps  be  made  clearer  by  an  account  of  the  instru- 
ment in  its  simpler  form  as  it  was  first  used  in  Mvsore.    The 
following  is  taken  from  the  ^^  Indian  Forester "  for  January 
1882,  page  223:— 

The  gauge  consists  of  two  cylinders  of  sheet  zinc — one  con- 
structed like  an  ordinary  gauge,  except  that  it  is  longer,  being 
of  a  length  to  retain  the  maximum  quantity  of  rain  which  might 
ikll  between  any  two  observations ;  and  the  second  simUar  to. 
ttie  first,  except  that  it  is  much  shorter,  and  adapted  to  give  the^ 
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meastiFe  of  the  evaporation  only  taking  nlace  in  the  first 
cylinder*  For  this  purpose,  the  second  cylinder  is  like  the-  first, 
bnt  furnished  with  an  nmbrella-shaped  cap,  which  excludes  all 
rain  while  permitting  the  free  circulation  of  air  to  the  funnel. 
Placed  in  position,  the  conditions  of  the  two  cylinders  are 
identical,  except  that  rain  is  admitted  to  the  first  cylinder,  and 
excluded  from  the  second  ;  evaporation  goes  on  eqiudly  in  both. 
The  first  cylinder  gives  rsdnfall  minus  evaporation  ;  tne  second 
evaporation  only.  The  diameters  of  the  cylinders  are  such  as 
is  convenient  for  reading  with  a  graduated  glass  measure,  and 
of  a  convenient  size  wuh  regara  to  the  height ;  mine  are  8 
inches.  To  Bet  the  instrument ;  a  known  quantify  of  water  is 
placed  in  the  first  cylinder  A,  say  one  inch,  to  ensure  constant 
evaporation  till  the  first  shower  falls  ;  at  the  same  time  the 
second  cvlinder  B  is  filled  with  water.  To  read  the  instrument ; 
the  rainmll  since  last  observation  equals  the  depth  of  water  in 
the  first  cylinder  A,  plus  the  loss  by  evaporation  read  from  the 
second  cylinder  B.  xhe  height  of  water  in  each  cylinder  can 
be  read  approximately,  and  very  rapidly,  with  a  graduated  slip 
of  zinc  pamted  black  with  white  figures.  Black  or  dark  grey 
paint  shows  the  water  lines  best. 

When  greater  accuracy  is  re^juired,  or  if  the  cylinders  are 
badly  made,  the  water  in  each  is  measured  in  the  usual  way, 
with  a  graduated  glass  vessel. 

The  tops  of  both  cylinders  are  locked  with  brass  letter  pad- 
locks. Both  cvlinders  are  imbedded  in  a  mound  of  stones, 
earth,  &c.,  turrod  over,  first,  to  prevent  excessive  evaporation, 
from  solar  heat ;  secondly,  to  prevent  the  instrument  being 
disturbed.  Any  malicious  tampering  with  the  instrument  to 
make  the  rainfall  appear  less,  becomes  then  discoverable. 

In  the  improbable  oase  of  any  one  being  interested  in  endeav- 
ouring to  make  the  rainfall  appear  more,  it  would  be  easy  to 
supplement  each  laree  cylinder,  with  two  or  three  smaller  ones, 
with  known  small  diameters,  as  checks,  in  which  case  any  one 
desirous  of  tampering  with  the  gauge  by  adding  water  would 
have  to  do  so  in  the  ratio  of  nr*  for  each  cylinder  I  The 
advantages  claimed  for  this  instrument,  are  that  it  enables  one 
to  obtain  a  knowledge  of  the  total  rainfall,  accurately  within  a 
tenth  of  an  inch,  ana  of  the  total  yearly  evaporation,  under  iiie 
oonditions — these  two  factors  being  the  important  ones  to  tree 
life. 

In  its  present  form  the  instrument  is  more  compact,  and  one 
lock  secures  it,  so  that  nothing  can  be  removed,  nor  can  the  instru- 
ment be  opened  without  unlocking  it.  Glass  bottles  have  been 
substitutea  for  vessels  of  copper  or  zino,  it  being  found  in  prac- 
tice ^t  the  oxidation  and  consequent  Uability  to  leak  of  metal 
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vesseLs  in  any  form,  is  a  fatal  objection  to  their  ose^  when  water 
has  to  be  stored  for  a  long  period. 

The  reoeiyinff  area  of  this  rain-gauge  is  now  6*5450  square 
incheSy  or  one-uiird  the  receiving  area  of  the  ordinary  Symon's 
gauge,  which  has  a  receiving  area  of  19*6350  square  inches,  with 
a  diameter  of  fdnnel  of  5  inches.  Thus  this  rain-gauge  requires 
no  special  measuring  glass,  tiie  figures  given  by  the  ordmary 
measuring  glass  for  a  5  inch  gauge,  bein^  multiplied  by  3  when 
the  instnunent  is  being  read.  In  tne  periodical  rain-gauge  the 
receiving  area  of  (6*5450  square  inches)  is  broken  into  two 
nearly  equal  halves,  two  funnels  taking  the  place  of  one.  Of 
the  two  funnels,  one  is  slightly  below,  and  one  slightly  above, 
2  inches  in  diameter.  The  larger  funnel,  2*09426  inches  in 
diameter,  has  a  receiving  area  of  3*44474  square  inches :  the 
smaller  funnel,  1*98680  inches  in  diameter,  has  a  receiving  area  of 
8*10026  square  inches.  These  figures  are  so  arranged  that  the 
receiving  area  of  the  smaller  fannel  is  -^  the  receivmg  area  of 
the  large  fannel,  hence  the  rainfall  measured  from  tne  bottle 
with  the  smaller  funnel  equals  the  rainfall  measured  from  the 
larger  funnel  multiplied  by  0*9.  The  object  of  this  division  of 
the  receiving  area  is  threefold  : — htj  To  test  the  readings  of  the 
instrument.  The  rain-gauge  being  locked  up  and  left  by  itself 
for  a  year  is  very  liable  to  be  tampered  with.  Malicious  or  stupid 
persons  may  pour  in  water  or  earth  ;  the  droppings  of  birds  or 
trees  may  foul  the  water  (which  influences  the  evaporation)  or 
stop  up  one  of  the  funnels.  Unless  the  readings  from  the  two 
bottles  satisfy  the  test  that  the  lower  reading  is  -^  of  the  higher 
reading,  it  may  be  assumed  that  somethmg  is  wrong :  and 
again,  the  instrument  only  requiring  to  be  rec^  once  a  year,  the 
services  of  a  skilled  observer  would  ordinarily  be  available  for 
this  purpose,  but  on  emergencies,  when  it  might  be  necessary  to 
employ  an  unskilled  observer,  his  readings  could  be  checked  by 
applying  the  test  to  his  returns. 

indlu.  Circumstances  may  arise  in  which,  through  an  acci- 
dent, the  reading  from  one  bottle  may  be  vitiated,  and  at  the  same 
time,  there  may  be  no  reasonable  dfoubt,  that  tne  reading  from 
the  remaining  bottle  is  correct.  In  this  case  the  rainfall  can  be 
calculated  from  the  reading  of  the  single  bottle  instead  of  inter- 
polating, in  order  to  compete  a  series  of  observations. 

dn%.  By  distributing  the  rainfall  in  two  bottles,  very  large 
bottles  which  are  costly,  cumbersome,  and  difficult  to  replace  if 
broken,  are  avoided.  Sotiles  containing  half  a  gallon,  or  4^  pints, 
may  be  purchased  in  all  large  commercial  towns  in  India  for  a 
few  annas.  But  enquiries  made  in  Calcutta,  Bombay,  and  Mad- 
ras, from  various  sources,  have  £Edled  to  procure  bottles  larger 
than  tins.  I  have  obtained  empty  stoppered  gallon  bottles 
direct  from  England  (the  Army  and  l^avy  Co-operative  Stores) 
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at  a  cost  of  about  Bs.  3  each.    Unstoppered  botHes  wotdd  aenpe 
equally  well ;  and,  imported  in  any  krge  quantity,  would  pro- 
bably cost  under  one  rupee  each.     Gallon  bottles  are  necessary 
for  rainfalls  which  exceed  50  indies  per  annum,    A  gallon  con- 
tains 10  lbs.  of  distilled  water,  or  277'274  cubic  inches.    The 
bottle  provided  •with  the  larger  faimel  will  be  fall  of  rdn  ^Crater 
'first,  and  thus  the  capacity  of  the  gauge  to  register  rain  is,  with 
gallon1>ottles,  277-274  -5-  3*44474  (the  receiving  area  of  the  larger 
Mnnel)  ^  80'492  inches  depth  of  rain.    To  this  figure,  in  read- 
ing the  instrument,  is  added  the  loss  by  evaporation  from  the 
^vapometer,  multiplied  by  2  ;  the  evaporation  of  course  varies 
with  the  clunate ;  and  some  allowance  may  usually  be  made  for 
bottles  holding  iliore  than  their  stated  capacity  when  fflied  up 
to  the  rim  of  the  neck.    So  that  the  periodical  rain-gauge  Q&Tgp 
size,  with  gallon  bottles)  may  be  reckoned  on,  under  ordinary 
circumstances,  to  register  rainfalls  up  to  100  inches.      For  dry 
climates,  where  the  rainfall  never  exceeds  50  inches  a  year,  the 
small  Cotnpact  instrument  made  with  half  gallon  bottles  is  suf- 
ficient.   The  cost  of  this  instrument  made  of  stout  sheet  zinc, 
'with  bottles  purchased  in  the  bazaar  is  Us.  5.    The  cost  of  the 
larger  instrument,  made  up  in  Bangalore,  of  eiheet  zinc  wiiJi 
raUon  bottles  procured  from  England,  was  Rs.  13 :  made  of 
sheet  copper  in  Madras  with  gallon  bottles  from  England,  tiie 
cost  of  the  large  size  instrument  was  Rs.  25.    It  is  not  practi- 
cable to  make  the  fannels  of  sheet  copper,  and  the  vessels  to 
hold  the  bottles,  of  zinc,  on  account  of  the  galvanic  action  which 
is  set  up  speedily  corroding  the  zinc,    ffinc  does  not  look  so  neat 
as  copper,  nor  is  it  as  strong  and  lasting,  but,  remembering  that 
copper  is  a  precious  metal  to  the  poorer  classes,  and  tiiat  thift 
rain-gauge  is  designed  to  be  left  tmprot^cted  in  remote  localities 
Tor  a  year  at  a  time,  it  is  evidently  safer  to  have  the  gauge 
constructed  of  zinc  than  of  copper.    Tin  should  not  foe  t^ed  at 
all  on  account  of  its  liability  to  rust. 

For  short  periods,  or  for  a  small  annual  rainfall  not  exceeding 
17  inches  for  the  half  gallon  bottles,  or  33  inches  for  the  galloH 
bottles,  it  is  useful  (where  every  cent  of  rain  has  a  relative  value) 
to  have  a  second  set  of  funnels  with  a  receiving  area  the  same 
as  that  of  the  standard  5  inch  gauge.  These  two  funnels  have 
receiving  areas  of  10*33421  square  mches,  and  9*30079  square 
inches  with  corresponding  diameters  of  3*627385  inches,  and 
3*44124  inches.  With  these  funnels  ihe  instrument  is  read  in 
the  same  way  as  with  the  2  inch  fannels,  except  ihat  die  figures^ 
on  a  measuring  glass  made  for  a  5  inch  ganige,  must  not  be  mul- 
tiplied by  three,  the  instrument  itself  bemg  now  &  5  zndi  gauge. 

To  set  the  in8trumerU.'--To  set  the  instrumenii,  dean  the  bottles 
and  put  ;in  fresh  water  {as  pure  as  can  be  conveniently  pi?ocured) 
in  the  following  quantities.    With  the  iKeaduriiig  glass,  measure 
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m  tntter  into  the  'crvaponaeter,  eqilftl  to  abotit  half  the  yearly 
rainfall  (or  about  half  the  rain  wnich  may  be  expected  to  fall 
during  the  period  for  which  the  gauge  is  Bet).  Enter  this  figure 
in  a  note  book,  or  in  the  form  annexed.  In  each  of  the  bottles 
with  fannels,  measure  in  a  few  inches  of  water,  enough  to  allow 
(approximately  with  a  margin)  for  evaporation  till  the  rainy 
season  begins.  Enter  this  figure  in  the  note  book,  and  lock  up 
the  instrument  before  leaving  it.  Padlocks  of  brass  must  be  used 
to  avoid  rust.  The  large  pin  must  be  passed  through  the  metal 
casing  oh  both  sides,  and  through  the  ends  of  the  small  chains 
hangmg  down  from  the  funnels,  and  from  the  evapometer  cap. 
The  pin  is  secured  by  a  padlock  at  the  small  end,  and  fastens 
together  the  various  parts  of  the  instrument. 

To  read  the  instrument. — Unlock  the  padlock,  withdraw  the 
pin,  and  lift  off  the  broad  metal  collar  with  its  attached  funnels 
and  evapometer  cap.  Measure  the  contents  of  each  of  the  three 
bottles  separately,  and  enter  the  figures  in  inches  and  cents. 
The  calculation  of  the  total  rainfall  for  the  period  is  then  easily 
made  in  the  following  form  : — 

To  set  the  inetrument. 

Water  left  in  each  fannel  bottle,  •••  ss        inches. 

Water  left  in  the  evapometer  bottle,    •••  =s        inches. 


To  read  the  inetrument. 

Water  found  in  the  laiger  funnel  bottle,    ss        inches. 
Subtract  the  water  left  as  above  in  this 
bottle  when  the  instrument  was  set, ... 

Bain  water  in  battle, 

Water  foand  in  the  smaller  funnel  bottle,  < 
Subtract  the  water  left  as  above  in  the 
bottle  when  the  instrument  was  siet,  ••• 

Rain  water  in  bottle. 
Water  left  as  above  In  the  evapometer, ... 
Sabtract  the  water  now  found  in  the  eVa^ 
pometer,  •••  ••.  .*. 

Loss  by  evaporation  from  the  evapometer, 

Efaporation  from  both  bottles. 

Add  the  ndn  water  from  both  bottles,    < 

Total  rainfall,  ••• 


cents. 


=         inches. 

ifit        inches, 
rs        inches. 

OB        inches. 

cents. 

±s        inches, 
ss        inthes. 

is        indiw. 

cents, 
f^ents. 

ss        inches. 

X2 

cents. 

SB        inches, 
inches, 
inches. 

ml 

as         inches. 

cents. 

D.  E.  HuTOHiUs, 
Deputy  Ooneervator  0/  Jhteete, 
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A  NOTE  FROM  COORG  ABOUT  FOREST  FIRES. 

TO  THE  BPITOB  OF  "INDIAN  F0BB8TBB." 

Dea&  Sir,— From  a  periual  of  the  December  Number  of  the ''  In- 
dian Forester/'  I  see  that  in  the  Central  Provinces  they  make  their 
fire  traces  &om  300  to  900  feet  broad,  which  has  rather  taken  away 
my  breath,  as  I  have  always  grudged  even  200  feet.  Now  I  wish 
to  point  out  that  such  broad  lines  as  these  should  be  taken 
into  account  in  the  statement  of  area  protected  from  fire.  The 
area  burnt  is  considerable,  as  the  following  rough  calculation  will 
show.  Suppose  we  have  a  forest  of  Zb  square  miles,  a  perfect 
square,  and  that  it  is  fire-traced  all  round,  and  by  two  middle 
lines  at  right  angles  to  each  other.  We  have  thus  six  fire-traces 
each  5  mues  long,  or  30  miles  in  all,  averaging  say  200  yards 
broad.  These  traces  will  contain  3*4*1  square  miles,  or  13*64 
per  cent,  of  the  forest.  But  the  case  I  have  given  presents 
the  minimum  len^^th  of  lines.  In  actual  practice,  the  perimeters 
of  the  forest  being  crooked,  we  have  a  much  greater  length. 

I  can  quite  believe  then,  that  the  area  of  the  forest  occupied 
by  fire  traces  would  be  20  per  cent.,  if  the  traces  average  600 
feet  in  breadth. 

I  scarcely  think  it  can  be  necessary  to  make  such  broad  traces, 
200  feet  seems  to  me  ample,  if  well  burnt,  and  if  carelessly 
burnt  neither  will  900  feet  be  of  any  avail. 

As  a  rule  my  forests  are  burnt  by  fires  originating  within  the 
traces,  not  by  fires  from  the  outside. 

Whilst  on  the  subject  of  fire  protection,  I  should  like  to  get 
information  as  to  what  is  being  done  in  other  Provinces  in  the 
matter  of  freeing  teak  in  fire-protected  forests.  This  I  consider 
quite  as  important  a  matter  as  fire-protection,  as  regards  teak 
forests.  In  fire-protected  forests  an  enormous  mass  of  vegetation 
springs  up,  which  immediately  stifles  the  young  teak  plants,  and 
keeps  them  from  growing.  It  is  true  they  linger  on,  a  sort  of 
living  death,  but  unless  some  aid  is  given  to  them,  very  few  of 
them  will  ever  oome  to  anything.  Extensive  and  costly  weed- 
iuffs  will  have  to  be  made  before  very  long,  or  we  shall  end  by 
killing  out  our  teak. 

My  own  opinion  is,  that  as  regards  heavy  teak  forests,  fires  do 
more  good  than  harm,  though  not  in  open  grass  forests,  where 
the  fires  are  very  fierce  owing  to  the  great  height  of  the  grass, 
and  of  course  the  difficulty  would  be  to  protect  the  one,  and  not 
the  other.  In  these  open  grass  forests  the  object  in  view  is  to 
get  the  forest  growth  to  dose  up  if  not  with  good  caste  trees  then 
with  inferior,  and  to  do  this  we  musi  protect.  Twenty  years'  of 
conservancy  without  fire-protection  seems  to  have  done  nothing 
for  this  class  of  forest,    ^ut  in  the  heavy  forest^  with  its  canopy 
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fairly  complete^  the  fires  are  not  suffidantlj  severe  to  burn  up 
the  treesi  and  in  them  one  does  not  often  see  trees  burnt  at  the 
base. 

The  fires  are  merely  suflicient  to  burn  up  the  grass  and  ns^esa 
underwood,  which  are  doing  their  worst  to  stifie  the  young 
teak.  Here  and  there  a  young  teak  plant  is  burnt  down,  but  it 
immediately  produces  a  strong  root  shoot  which  gets  a  good 
start  of  its  enemies,  the  grass  and  soft  woods  which  do  not  get  up 
till  the  ensuing  monsoon. 

A  great  deal  is  said  about  jungle  fires  impoverishing  the 
soiL  Much  of  this  is,  however,  I  think  founded  on  supposition, 
and  not  on  observation.  Doubtless  in  scrub  jungles  where  the  soil 
is  uncovered  and  baked  hard  by  the  sun,  fires  aggravate  the 
evil,  because  any  ashes  produced  by  them  are  washed  off  the 
hard  baked  surface  by  the  first  shower  of  rain.  In  thick 
forest,  however,  the  case  is  very  different,  the  soil  is  open  and 
porous,  and  the  fire  is  not  so  severe,  but  what  a  lot  of  stubble 
IS  left  to  arrest  the  water  from  running  off.  The  consequence 
of  this  is  that  a  large  portion  of  the  ashes  soaks  into  the  soil. 

On  looking  over  the  above,  I  find  I  say  that  the  grass  and  soft 
woods  do  not  get  up  till  the  ensuing  monsoon,  and  it  is  true  that 
it  does  not  get  up  su£Sciently  to  annoy  the  teak  plants,  but 
very  soon  affcer  the  fires  have  run  through,  a  young  cron  of  grass 
springs  up  which  helps  to  retain  the  ashes.  Under  tiiese 
conditions  the  soil  soaks  in  more  of  the  first  showers  than  of 
subsequent  ones,  and  consequently  it  takes  in  too  the  layer  of 
ashes  lying  on  the  top. 

What  is  the  result? 

I  should  like  to  know  other  Foresters'  experienoe.  Mine  i»> 
that  heavy  forests  regularly  burnt  produce  a  very  rich  soil.  If 
not  so  rich  as  the  humus  soils  of  European  forests,  yet  I  should 
say,  more  lasting. 

CooEG. 


CArrUE  GRAZING  IN  DEODAR  FORESTS. 

Undeb  this  heading  Mr.  E.  McA.  Moir  publishes  a  short 
article  in  the  Decenaber  Number  of  the  "  Forester,'*  in  which 
he  criticises  the  keeping  of  cattle  out  of  deodar  forests  under  re- 
production. Mr.  Moir  gives  instances  in  which  seedlings  have 
sprung  up  in  spite  of  cattle  grazing,  while  forests  closed  against 
it  have  not  produced  any  sellings,  or  at  any  rate  only  a  small 
number,  because  the  ground  became  occupied  by  a  dense 
growth  of  grass  and  bushes  of  various  kinds.  Guided  by  his 
experience,  Mr.  Moir  is  of  opinion,  ^'that  we  have  apparently 
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conunenced  the  treatmeni  of  deodar  forests  on  a  wrong  systoHi, 
whieh  should  be  coirected." 

I  agree  with  Mr.  Moir^  that  an  important  question  like  this 
should  be  fully  ventilated,  but  I  thmk  that  the  matter  now 
imder  discussion  contains  an  element  of  great  daager,  and  that 
it  should  be  approached  with  great  precaution,  or  else  harm 
may  result  to  our  valuable  deodar  forests.  Only  the  other  day, 
I  am  told,  an  officer  of  some  nine  years'  standing,  when  reportiiDg 
on  some  hill  forests  in  the  Punjab,  gave  it  as  his  opinion  tha4^ 
cattle  grazing  did  no  harm  to  a  deodar  forest  when  reproduc- 
tion has  been  secured.  It  seems  to  me  that  that  officer  must 
have  overlooked  the  great  difference  in  appearance  between 
a  forest  open  to  grazing  and  one  closed  against  it ;  the  hard  bare 

f  round  in  one,  and  the  beautiful  layer  of  needles,  dead  grass, 
c,  in  the  other.  While  in  the  former,  atmospheric  action 
is  confined  to  the  impressions  it  can  make  on  a  hard  smooth 
surface,  in  the  latter  case,  the  humus  produces  a  physical  con* 
dition  of  the  surface  which  is  far  more  favorable  to  the  groyrth 
of  trees. 

In  fact  we  may  look  upon  needles,  grass,  &c.,  as  the  manure 
which  nature  provides  for  a  forest,  and  which  is  taken  from  it  by 
the  admission  of  cattle,  sometimes  altogether,  and  in  other  cases 
partially^t  according  to  the  degree  of  grazing. 

Although  Mr.  Moir  is  much  more  &;uarded  in  his  expressions 
than  his  brother  officers  in  the  Punjab,  I  think  all  he  has  made 
out  so  far  is,  that  he  cannot  explain  to  himself  certain  pheno- 
mena. That  goats  and  sheep  do  not  dama^  deodar  seedlings 
(and  in  fact  even  Mr.  Moir  admits  this)  and  that  bullocks  and 
buffidoes  do  not  trample  them  hopelessly  under  foot,  nobody 
can  make  me  believe,  because  I  have  seen  these  things  myself. 
If  on  the  other  hand  reproduction  takes  pUtce  ^metimes  in 
spite  of  grazing,  the  reason  may  be  sought,  either  in  the  faot 
that  the  grazing  is  not  heavy,  and  that  a  certain  proportion  of 
the  seednngs  make  their  way  upwards  in  spite  of  it,  or  that 
the  grazing  effects  certain  operations,  which  we  clever  foresters 
have  omitted  to  carry  out,  probably  because  we  did  not  under- 
stand matters  better. 

Deodar,  to  reproduce  itself,  requires  a  certain  amount  of 
light  to  be  given,  but  at  the  same  time  it  is  necessary  to  prevent 
the  soil  bemg  covered  by  a  dense  growth  of  weeds.  It  seems 
to  me,  that  in  the  generality  of  cases  we  have  hitherto  given 
the  first,  but  we  have  not  prevented  the  second,  and  of  course 
the  results  have  been,  that  no  growth  has  sprung  up.  If  in 
such  cases  cattle  get  into  the  feUing  and  graze  just  sufficient 
to  reduce  the  growth  of  weeds,  so  as  to  enable  the  deodar  seed- 
lings to  make  their  way  through,  the  cattle  simply  supply  what 
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we  from  a  desire  of  economy,  or  from  ignorance,  have  neglected 
to  do.    If  on  the  other  hand  the  grazing  is  very  heavy,  the 

SDbahle  result  will  be  that  no  seedlings  survive  the  operation, 
other  words,  grazing  may,  under  certain  conditions,  be  a 
rough  substitute  for  a  cmtural  operation,  but  one  which  requires 
to  he  most  carefully  regulated,  or  else  ^^  the  latter  state  of  the 
forest  will  be  worse  than  the  first."  Once  a  place  has  become 
a  blank  and  remained  in  that  condition  for  some  years,  we  all 
know  how  difficult  it  is  to  get  up  a  growth  of  forest  a^ain, 
what  with  our  extremes  of  temperature,  and  the  rapid  disap-- 
pearance  of  organic  matter  on  and  in  the  surface  soil. 

What  I  should  desire  to  impress  upon  Mr.  Moir  is,  not  to 
say,  that  it  is  a  mistake  to  exclude  cattle  from  deodar  forests 
under  reproduction,  but  that  in  the  reproduction  of  deodar 
forests  cattle  may,  under  certain  conditions,  be  made  use  of  in 
order  to  keep  down  an  increasing  growth  of  weeds,  and  thereby 
save  us  the  trouble  of  removing  uiat  excess  of  weed  by  manual 
labour.  At  the  same  time  I  hope  he  wiU  not  overlook  the  fact 
that,  to  use  cattle  in  this  manner,  is  a  very  delicate  operation, 
which  requires  the  most  careful  control. 

Sw. 


PTEROCAEPUS  SANTALINUS. 

English,  BED  SANDERS,  OR  RED  WOOD. 

Tbluqu,  terra  CHANDANAM. 

I.  Geagraphieal  dUtriiuiion.^'Soxith  part  of  Kurnoolj  all 
Cuddapah  and  northern  part  of  North  Arcot. 

IL    BejuiremenU^ 

a.  (1).    The  temperature  of  this  belt  ranges  from  SS""  to  100"*. 

(2).  The  average  rainfall  is  42  inches,  and  the  rains  begin 
from  the  middle  of  July  and  terminate  in  the  end  of  November. 
The  greater  part  of  the  rain  falls  in  the  months  of  September 
and  October.  The  heat  is  very  intense  and  oppressive^  especially 
in  the  months  of  May  and  June.    Very  dry  climate. 

(8).  There  may  be  said  to  be  three  seasons  only.  The  cold 
season  from  November  to  February,  when  the  mean  temperature 
is  75*.  The  hot  season  from  March  to  June,  temperature  is 
between  80*  to  82^  and  the  rainy  season  is  from  July  to  No- 
Yemher,  temperature  from  70^  to  80*. 

b.  SoU. 

(1).    Bockyj  stony,  and  gravelly. 
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(2).    Oneiss  and  slate,  stony  and  on  gravel. 

(S).  Hardly  any,  merely  the  earth  in  fissares  of  the  rock  and 
slate,  occasionally  2  or  3  feet  of  clay  or  loam  overlying  the  rook, 
sometimes  bnt  not  often  grows  in  the  valleys  amongst  water-worn 
stones  and  gravel. 

(4).    Drainage  perfect,  will  not  grow  in  water-lo^ed  soil. 

e.  Locality. 

(1).  Grows  from  aboat  250  feet  to  2,000  feet  above  the  sea 
level, 

(2).  Principally  northern  and  eastern,  bnt  also  covers  low 
hills,  called  tippahe,  on  all  aspect. 

(S).  Generally  on  moderate  slopes,  bnt  often  found  on  the 
face  of  steep  and  precipitoos  hills. 

(4)«    Hilly  and  on  low  ridges,  crests  and  spurs. 

IIL  Dimensions  attainable,  ^^.— Height  about  30  to  85  feet ; 
girth  8  to  4i  feet. 

IV.  Habit.'-^It  is  of  an  upright  Habit,  the  foliage  is  dense, 
but  from  its  mode  of  growth  it  gives  little  shade.  The  length 
of  bole  in  the  open  is  often  not  more  than  5  to  6  feet,  but  in 
leaf  canopy  (which  is  at  present  attained  only  in  pkntations) 
the  bole  is  often  15  to  20  feet  to  first  branch. 

V.  Degree  of  ability  to  bear  shade,  ^e. — Does  not  bear  well 
the  shade  of  other  trees  owing  to  its  upright  habit  of  growth,  it 
does  not  interlace  branches,  nor  does  it  pierce  through  cover 
overhead. 

VI.  Persistence  of  leaves,  ^c.— Evergreen,  leaves  very  per- 
sistent. 

VII.  Age  of  fertility,  Sfc. — Fertile,  seeds  when  about  16  to 
17  years  of  age.  Flowers  in  April  and  May.  Seeds  ripen  about 
February  and  March  once  yearly.  Seed  can  be  preserved  good 
for  a  year  or  so,  after  that  they  lose  most  of  their  vitality. 

VIII.  Faeility  or  otherwise  of  germination,  8fc. — Germinates 
freely.  By  excluding  cattle  and  fire,  natural  regeneration  sure 
and  easy. 

IX.  Grows  freely  from  stool-  and  from  root-suckers.  Stools 
out  over  many  times  continue  to  send  up  suckers,  so  I  suppose  it 
retains  the  faculty  to  old  age. 

X.  Mode  and  rapidity  tf  growth,  ^e. — ^The  tree  does  not  grow 
rapidly,  it  is  fit  for  fellbg  after  40  years,  when  it  may  be  said  to 
have  arrived  at  maturity.    The  tree  is  capable  of  resisting  forest 
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fires  when  green,  and  is  impervious  to  the  attacks  of  insects  and 
white  ants.  When  young  and  small  the  tree  is  accessible  to 
deer  and  cattle,  which  have  a  peculiar  liking  to  the  leaves.  The 
trees  have  a  preference  to  mixed  forests,  and  have  also  g^rown  well 
when  cultivated  separately. 

XI.    Results  of  experience  hitherto  gained  regarding  its 
.  artificial  cultivation. 

(a).    Can  it  be  raised  in  a  forest  by  direct  sowing  ? 

This  tree  not  having  been  raised  in  the  forests  by  direct  sow- 
ing, I  am  unable  to  give  any  information  under  this  head. 

(6.    If  planting  is  resorted  to. 

(1).  The  raising  of  the  Bed  Sander  plants  after  being  put 
out  greatly  depends  on  regular  watering  and  weeding.  When 
the  trees  have  been  put  out  they  should  be  protected  by  branches 
of  trees  being  fixed  around  each  plant,  and  tied  at  the  top.  This 
will  give  sufficient  shade,  and  will  favor  their  growth  by  being 
sheltered  from  the  heat,  and  will  prevent  the  plants  dying  away. 

(2).  When  the  plants  are  six  months'  old,  they  may  be  put 
out,  but  the  best  and  safest  period  is  when  the  plants  are  about 
one  year  old. 

(3).  The  distance  to  be  maintained  between  two  consecutive 
plants  as  obtained  by  experience  is  12  to  15  feet  apart,  as  this 
distance  will  allow  the  free  and  sufficient  passage  of  air,  and  also 
enable  the  trunk  of  the  tree  to  grow  thick. 

(4).  The  special  precautions  required  for  transporting  &o.|  of 
the  seedlings  from  the  nurseries  are  as  follows:-— 

When  the  plants  are  about  one  year  old  they  may  be  safely 
transferred  to  bamboo  baskets  about  £^  feet  in  circumference, 
or  9^  inches  in  diameter  and  one  foot  in  depth,  or  in  length, 
which  should  be  done  during  rain.  The  plants  should  be  care- 
fully removed  without  injury  being  done  to  the  tap-roots,  and  a 
sufficient  quantity  of  earth  should  also  be  allowed  to  adhere. to 
the  plants.  The  plants  should  be  dug  out  by  means  of  a  pointed 
instniment,  known  as  the  "  tuniar"  This  instrument  is  an  iron 
blade  inserted  in  a  wooden  or  bamboo  handle.  The  baskets  with 
the  plants  should  be  placed  under  shade,  and  regularly  watered 
every  second  or  third  day,  and  when  it  is  perceived  that  the  roots 
have  taken  firm  hold,  the  baskets  should  be  buried  in  pits  8  feet 
in  circumference  and  1^  feet  in  depth,  and  watered  till  the  rains. 
The  best  season  for  putting  out  the  seedlings  is  in  July. 

(5).  (i).  To  assist  the  growth  of  the  plants  put  out^  weeding 
and  clearing  is  indispensable.  All  grass,  shrubs,  and  othei;  ob- 
noxious undergrowth  should  be  entirely  removed,  and  the  b^ds 
kept  in  order. 
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(ii).  Watering  of  the  plants  may  be  nndertaken  by  means 
of  apieottah,  or  the  plants  may  be  watered  by  the  means  of  pots 
or  oans.  If  the  former  contrivance  is  adopted,  comniiunicating 
or  distributing  channels  should  be  made,  if  the  latter,  it  should 
be  carried  out  by  the  employment  of  coolies  to  water  the  plants 
once  every  alternate  day.  If  there  are  no  natural  streams  or 
water-courses  near  by  the  plantation,  it  is  very  essential  that 
wells  should  be  sunk  in  the  plantations, 

(iii).  Nurseries  should  always  be  maintained  with  seedlings, 
so  as  to  replace  any  casualties  tiiat  may  occur  among  the  plants 
put  out. 

(6),  The  Bed  Sander  plantation  may  be  said  to  be  fully  es- 
tablished after  about  7  or  8  years,  but  the  trees  will  not  be  fit 
for  felling  till  about  40  years. 

(c).  .  In  Bed  Sander  plantation,  Peruvian  cotton  planted  si- 
multaneously near  or  around,  has  been  tried  and  found  to  be  very 
useful  in  favoring  the  growth  of  the  young  sowings. 

(d).  This  species  has  not  been  propagated  by  means  of  cut- 
*  tings,  and  in  one  solitary  instance  only,  and  that  too  by  a  mere 
accident,  a  cutting  of  the  Bed  Sander  tree  was  fixed  in  the  ground 
to  support  a  pandaL  The  spot  where  the  cutting  was  placed 
was  where  the  water  pots  for  domestic  use  were  kept.  The  cutting 
sprung  up  from  the  moisture  it  received  from  water  being  con- 
stantly thrown  near  it  when  taken  from  the  water  pots.  This  was 
not  the  result  of  any  experiment. 

H.  H.  Y. 


THE  MADRAS  FOREST  ACT. 

TO  THB  BDITOB  OF  "INDIAN  FORBSTEB." 

Dbab  Sib,— I  bave  just  read  the  Review  signed  B.  P.  on  the 
Madras  Forest  Act,  1882,  in  January's  Number,  which,  appearing 
as  it  does  in  a  professional  Magazine,  appears  to  me  to  call  for 
some  comment. 

I  think  it  matter  for  regret  that  B.  F.'s  review  should  appa- 
rently be  based  on  an  erroneous  idea  that  forest  legislation  has 
been  forced  on  the  Local  Legislature  and  Government,  and  his 
criticisms  conceived  and  expressed  in  a  carping  and  hypercritical 
spirit,  instead  of  expressing  dispassionate  views  couched  in  temper- 
ate language.  To  indulge  in  the  '^  slasAinff  '^  style  of  criticism 
adopted  by  B.  P.,  a  writer  should  be  fully  conversant  with  his 
subject  and  local  circumstances,  so  as  to  avoid  falling  into  error, 
and  rendering  himself  liable  to  correction,  which  is  apt  to  shake 
the  faith  of  readers  in  future  communications  &om  the  same 
source. 
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B.  F.  may  be  anrprised  to  learn  what  is  matter  of  notoriety  in 
Madras,  that  the  views  of  the  Local  Government  have  been  most 
favorable  to  forest  legislation  of  late  years,  and  that  the  Dake  of 
Buckingham,  so  far  from  being  '' hostile  to  rational  forest 
conservancy^'  as  stated  by  B.  P.,  was  most  anxious  to  promote 
it,  but  the  Madras  Government  hold,  and  I  think  wisely  and 
rightly,  that  an  anxiety  to  promote  Forest  Conservancy  does  not 
ji:^ify  them  in  over»riding  existing  rights  or  privileges,  or 
mdelv  sacrificing  other  interests  in  contravention  of  the  com* 
mon  law  and  custom  of  this  part  of  the  Empire,  and  His  Grace 
with  the  best  intentions,  merely  erred  in  thinkiug  he  could  draft 
an  Act  himself,  without  the  assistance  of  local  and  legal  experts, 
and  B.  P. ! 

The  first  objection  raised  by  B.  P.  to  the  Madras  Act,  refers  to 
Chapter  III.,  which  it  is  admitted  is  not  so  good  as  in  the  Bill 
submitted  by  Mr.  Brandis'  Committee,  whicm  created  a  class  of 
'' Reserved  lands''  protected  from  alienation  and  destruction 
until  they,  or  portions  of  them,  might  be  constituted  Reserved 
Forests  under  Chapter  IL 

The  Select  Committee  altered  this  Chapter  of  the  Bill  very 
slightly,  and  I  can  state,  on  the  best  authority,  that  it  was  the 
OovemmeiU  of  India  which  took  exception  to  it,  and  by  objections 
and  proposed  emendations  almost  forced  its  rejection  or  alteration 
to  the  present  form,  on  the  Local  Legislative  Council* 

The  fact  that  waste  lands  could  be  and  were  constantly  being 
alienated  for  cultivation,  vrithout  any  settlement  of  rights,  has 
long  been  recognised  by  the  Madras  Government,  but  there  are 
not  wanting  weighty  arguments  in  favor  of  the  view  held  by 
many  able  officers,  that  what  might  be  right  and  lawful  '^  when 
land  was  to  be  brought  under  the  plough,''  would  not  be  so 
''if  the  land  was  wanted  for  forest,"  or  in  other  words  was 
required  by  the  State  for  purposes  which,  however  vital  we 
consider  them,  could  not  but  trench  on  the  people's  privileges 
of  extending  cultivation,  anywhere,  within  their  village  limits, 
and  free  grazing,  cutting  of  wood,  &c.,&c.  As  a  Forest  Officer, 
I  do  not  consider  these  views  are  right,  or  based  on  a  sufficiently 
broad  view  of  the  interests  at  stake,  but  they  were,  and  still  are 
honestly  held,  and  their  exponents  are  not  men  **who  do  not 
eioose "  to  answer  this,  or  any  other  question,  as  presumed  by 
B.  P.,  but  who  consider  it  their  duty  to  represent  the  matter  in 
the  light,  which,  after  careful  consideration  and  study  of  the 
Madras  Tallage  system,  they  deem  correct.  B.  P.'s  remarks  on 
Chapter  IV.  (control  over  private  lands)  betray,  I  regret  to  say, 
a  very  insufficient  knowledge  of  the  circumstances  in  Madras. 
So  far  from  its  being  ''  generally  the  case  that  forest  on  hill 
ranges  and  at  the  head  waters  of  streams  and  torrents  is  in 
Government  hands,"  and  ^^ih?itprimd  facie  the  proprietary  right 
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to  the  waste  rests  on  the  State/'  there  is  scarcely  a  hill  range 
and  forest  in  this  Presidency,  in  which  extensive  tracts  are  not 
6wned  or  claimed  hy  private  proprietors,  not  on  account  of  rights 
of  user,  but  on  the  strength  of  old  titles,  subsequent  settlements^ 
and  immemorial  and  exclusive  possession. 

In  Malabar  all  land,  (not  merely  the  hills,)  which  is  not  Oov- 
ernment  Escheat,  is  private  property,  and  the  cultivators  of  South 
Canara  and  other  districts,  are  held  to  have  certain  indisputable 
rights  over  the  waste  and  forest,  included  within  their  holding 
or  village.  These  may  be  rights  of  user  only,  and  are  distinct 
from  the  exclusive  rights  of  ownership,  in  a  very  large  proportion 
of  the  hill  forests  of  the  Presidency. 

Mr.  Brandis'  Committee  attempted  to  secure  in  their  Bill  a 
limited  control  over  such  private  forests,  but  the  Select  Com- 
mittee and  Legislative  Council  have  so  far  upset  its  proposals, 
that  they  have  made  it  incumbent  on  Government  to  acquire, 
under  the  Land  Acquisition  Act  1870,  any  tracts  of  which  they 
may  assume  charge  without  the  owner's  consent.  From  a 
purely  forest  point  of  view,  this  is  objectionable,  and  likely  to 
render  the  Chapter  a  dead  letter,  but  is  it  not  after  all  right  and 
fair,  and  in  accordance  with  common  law  and  justice  ?  Sections 
7  and  18  of  the  Act  were  expressly  introduced  by  Mr.  Brandis' 
Committee,  as  explained  in  their  Report,  to  guard  against  the 
issue  of  "  pattas "  through  ignorance  or  otherwise,  which  in 
accordance  with  local  custom  and  revenue  law  cannot  be  can- 
celled, unless  it  can  be  proved  that  they  were  fraudulently 
obtained,  a  very  difficult  thing  to  do.  The  reference  to  Section 
24  would  appear  to  be  a  mistake  or  clerical  error,  as  it  has  no 
bearing  on  the  question.  Oovernment  will,  of  course,  use  its 
discretion  in  authorizing  officers  to  act  on  its  behalf  with  regard 
to  grants  or  contracts  under  Section  18,  and  not  leave  the 
exercise  of  such  powers  to  "mere  will  and  fancy.'' 

It  would  I  think  be  obvious  to  any  one  but  so  hot  a  partisan 
as  B.  P.,  that  offences  against  the  rules  with  regard  to  timber  in 
transit,  come  under  quite  a  different  category  from  theft,  mis- 
chief, or  trespass.  It  is  indeed  rather  straining  the  law  to 
provide  any  rules  and  penalties  for  the  transport  of  timber,  which 
the  presumption  is,  has  been  legally  obtained,  and  is  private 
property.  The  onus  of  proving  the  contrary  rests  with  the 
Oovernment  officials,  and  I  think  most  people  will  agree  that  the 
powers  conferred  by  Chapter  Y.  are  as  wide  as  we  can  reasonably 
expect,  I  do  not  think  that  B.  P.  need  have  any  cause  for 
aliurm  should  Government,  under  Section  65,  delegate  any  of  its 
powers  to  the  Board  of  Bevenue,  who  will  without  doubt  do  their 
duty.  B.  P.  gives  the  credit  for  "  much  real  progress,"  apart 
from  the  Act,  to  Mr.  Brandis,  whose  exertions  in  the  cause  of 
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Forest  Conservancy  generally,  are  too  well  known  and  admitted, 
to  demand  such  a  statement. 

It  is  sad  to  learn  that  in  B.  P/s  opinion  '' ignorance  and 
prejudice  have  not  altogether  disappeared''  even  ''under  the 

E resent  enlightened  Governor/'  who  we  have  yet  to  learn  is 
kely  to  interfere  with  the  law  and  its  administration  by  com- 
petent officers,  which  would  certainly  not  be  a  proof  of  his 
enlightenment, 

''The  re-organization  of  the  forest  staff''  and  '^  strong  infusion 
of  new  blood"  having  been  sanctioned  by  the  Governor  in 
Council,  on  Mr.  Brandis'  recommendations,  it  would  be  disloyal 
in  me  to  criticize  those  measures,  but  I  fail  to  see  how  men  can 
be  expected  to  be  "vigorous  and  contented*^  whei  superseded 
wholesale  by  their  juniors,  and  subjected  to  the  inference  that 
they  have  failed  in  intelligent  interest  in  their  profession,  which 
is  far  from  being  the  case. 

Whatever  fault  of  omission  or  commission  may  be  alleged 
i^inst  the  Madras  Forest  Department,  they  are  not  due  to  the 
officers  of  that  Department,  who  have  for  years  represented  the 
evils  now  tardily  recognised,  and  suggested  the  very  remedies 
which  are  now  adopted  as  a  new  idea  when  put  forward  by  Mr. 
Brandis,  and  which  form  the  only  portion  of  his  suggestions 
not  open  to  question. 

I.  C.  W. 


PERMANENT  FIRE-LINES. 

TO  THE  BDITOB  OF  "INDIAN  FOBESTER.'* 

Sir, — ^In  the  double  number  of  the  "  Forester  "  for  December  is 
a  review  on  the  progress  report  of  Forest  administration  in  the 
Central  Provinces,  which  strikes  one  as  being  somewhat  dogmatic 
in  tone,  especially  where  it  is  opposed  to  the  experience  of  a 
Forester  who  has  enjoyed  the  advantages  possessed  by  Major 
Doveton. 

I  have  for  years  been  in  favour  of  permanent /ire^Unes,  I  have 
witnessed  the  successful  exclusion  of  fire,  by  fire-tracing  from 
the  Central  Hill  Forests  in  Mysore,  for  ten  years  over  smaff  areas, 
and  during  the  last  few  years,  from  above  a  hundred  square 
miles,  of  the  same  description  of  forest,  i.e.y  dry  deciduous  forest 
on  stony  hills,  where  the  grass  does  not  exceed  3  feet  in  height, 
I  have  witnessed  the  partial  success  of  fire-tracing  in  the  ■Wesi>. 
em  Teak  Forests  (where  we  get  into  elephant  grass),  and  the 
gradual  abandonment  of  the  work  on  account  of  its  great  cost 
and  uncertainty.  I  protested  against  this  abandonment  at  the 
time,  and  I  should  be  prepared  to  do  so  still,  in  the  character  of 
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an  nnconcemed  observer,  bnt  I' should  strongly  advocate  trying 
other  means  for  the  exclusion  of  fire  in  addition  to  that  of  fire- 
tracing. 

Major  Doveton  it  appears  does  not  care  materially  to  extend 
his  fire-tracing  operations,  and  wishes  conjointly  to  try  other 
aids  to  fire-protection.    His  position  seems  to  me  imassailable, 
while  the  value  of  his  opinion  in  the  matter  is  unquestionable. 
It  is  certain  that  fire-tracing  does  not  succeed  equally  well 
everywhere,  and  in  some  pla^s  has  failed  persistently  to  ex- 
clude fire.     I  trust  that,  your  Eeviewer  will  excuse  me  if  I 
venture  to  '^  disagree  in  toto  with  Ms  main  conclusions,  and  the 
manner  in  which  no  arrives  at  them."    I  consider  he  has  failed 
altogether  in  his  attempt  to  lay  down  the  law  about  fire-protec- 
tion.   It  will  probably  DC  found  that  there  is  no  hard-and-fast 
r'  )m  of  fire-proteetion.    I  should  wish  to  see  evergreen  belts 
ted  everywhere  in  fire-protected  forests,  and  fire-tracing 
limited  to  the  portion  of  each  forest  which  is  being  worked 
for  reproduction.    Most  of  our  reserved  forests  seem  to  be  in 
a  chronic  state  of  coupe  cPensemeneementy  we  ought  surely  to 
look  forward  to  a  better  condition  of  things  thui  this,  to  a 
second  stage  in  which  the  young  stock  will  be  complete,  and 
the  fire-proteetion  assured  by  a  system  of  permanent  fire-lines. 
It  is  not  to  be  supposed  that  the  exclusion  of  fire  can  ever  be 
rendered  a  ^^  mathematical  certainiy.''    I  believe  the  finest  forests 
in  the  world  are  traversed  by  fire  occasionally,  just  as  the  history 
of  everytheatre  records  its  being  burnt  at  varying  intervals  of 
time.    We  must  make  up  our  minds  to  have  forests  burnt  occa- 
sionally, and  we  must  not  pin  our  faith  to  any  one  precaution 
against  fire.    Where  evergreen  belts  can  be  planted,  why  not 
adopt  this  precaution  ?    A  few  years  ago,  as  a  result  of  the 
terrible  famme  of  1876,  and  the  mortality  of  men  and  cattle,  the 
Casuarina  plantations  to  the  north-east  of  Bangalore  were  threat- 
ened with  extermination  by  fire.    One-third  of  one  of  the  best 
of  them  was  burnt  in  three  hours  bv  a  fire,  lit  by  a  spark  from 
a  passing  train.    A  very  small  patn  sufiSces  to  stop  fire  in  a 
close  Casuarina  plantation,  fiying  sparks  beine  arrested  by  the 
trees,  but  a  Casuarina  plantation  once  on  fire   bums  like  a 
hay  stack.     It  was  found  that  fire-tradng  with  a  burnt  line, 
taking  every  precaution,  was  more  dangerous  than  protective. 
What  has  been  done,  and  quite  successfully,  during  the  last 
two  years,  was  to  restore  the  plantations  to  the   conditions 
existmg  before  the  famine,  Le.,  to  surround  the  plantations 
with  grazed  and  cultivated  land.     Working  plans  having  been 
made  for  these  plantations,  in  which  they  were  divided  into 
oompartments  of  20  acres  each,  the  opportunity  was  taken 
of  rendering  every  other  compartment  line  ^  permanent  JireJine. 
These  lines  are  bemff  cultivated  by  the  simple  expedient  of  giving 
the  land  for  cultivation  free  to  the  neighbouring  villagers. 
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The  standard  width  of  these  and  the  other  oompartment  lines 
is  half  a  Gunter's  chain,  and  the  lines  are  marked  on  both  sides 
bj  ditches  a  foot  square  in  section.  In  addition,  and  as  another 
precaution  against  fire,  each  plantation  is  surrounded  on  the  onin 
side  by  a  triple  row  of  soap-nut  plants.  Acacia  concinna,  which 
will  grow  up  into  a  more  or  less  thick  and  continuous  hedge, 
and  will  form  a  very  lively  and  satisfactory  barrier  against  tne 
entrance  of  either  men,  cattle,  or  fire.  This  soap-nut  was  former- 
ly planted  round  villages  as  a  protection  against  the  Mahrattas 
and  other  marauders  ;  it  forms  a  dense  impenetrable  hedge,  the 
$oU  below  it  usually  bare.  Further,  the  planting  of  soap-nut  is 
likely  to  be  more  remunerative  than  the  plantmg  of  anything 
else  with  which  I  am  acquainted  except  sandal.  A  patch  of  land 
outside  a  village  covered  with  soap-nut,  about  half  an  acre  in 
extent,  will  often  yield  Rs.  200  per  annum.  Another  precaution 
adopted  against  fire  in  the  Bangalore  plantations  is  that  cattle 
are  allowed  to  ffraze — ^freely,  if  they  will  not  pay — as  soon  as 
the  young  trees  nave  grown  up  to  a  neight  beyond  injury  from 
browsing.  Another  precaution  is  that  around  the  margin  of 
each  compartment  Casuarina  is  planted  dense  9'  X  9',  the  inte- 
rior portion  being  sparse  Casuarina  and  sandal  intermixed. 

I  mention  these  details  to  bring  out  my  point,  that  in  com- 
bating fire  we  have  to  take  a  number  of  precautions,  different 
according  to  circumstances.  One  of  the  best  precautions  is 
doubtless  that  of  burnt  fire-paths,  but  there  are  circumstances 
in  which  they  are  difficult  or  dangerous  of  adoption.  Fire- 
paths  have  always  the  objection  of  lasting  only  for  a  year. 

Six  years  ago  I  recommended  as  a  precautionary  measure  in 
the  teaJc  forests  of  Mysore— 

l«t. — ^The  planting  of  bands  of  evergreen  trees,  tamarind, 
mango  and  Casuarina. 

2fu2. — The  formation  of  forest  villages,  whose  inhabitants 
would  cultivate  broad  strips  of  rent-free  land,  and 
would  be  always  on  the  spot  to  fight  outbreaks  of 
fire. 

Proposals  of  a  nature  similar  to  these  have  again  been  brought 
before  the  Dewan  of  Mysore,  by  Mr.  Russell,  the  local  Forest 
officer.  In  a  difficult  country  like  that  it  is  probably  only  by 
die  adoption  of  these  and  many  more  precautions  (including 
fire-paths)  that  fire-protection  can  be  rendered  a  success.  I 
may  mention  that  the  planting  of  evergreen  trees  in  the  demar- 
cation lines  of  the  Central  Hill  Forests  in  Mysore  was  carried 
on  for  some  years  till  brought  to  an  end  by  political  changes. 
Casuarina  trees  were  soon  abandoned  for  this  purpose.  The  fal- 
len leaf-Uke  branches  of  Casuarina  coyer  the  ground  to  the  total 
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exclusion  of  grass,  and  form  a  loose  felt  which  nsnally  lies  so 
close  to  the  ground,  that  it  either  will  not  burn  or  does  little 
more  than  smoulder.  Bands  of  this  description  form  excellent 
lines  of  resistance,  over  which  the  spread  of  fire  can  be  prevented 
by  a  little  assistance  from  the  fire-guards,  or  by  a  clean  scraped 
Ime  which  need  not  be  more  than  two  yards  in  breadth,  the  cost 
of  the  scraped  Une  not  exceeding  Rs.  1-8  per  mile.  But  Casu- 
arina,  in  spite  of  the  clean  carpet-like  surface  below  their  shade, 
are  useless  for  planting  in  permanent  fire-lines,  on  account  of 
the  extreme  sensitiveness  of  the  tree  itself  ta  fire.  The  thin 
dry  foliage  seems  to  burn,  even  when  green,  under  the  influence 
of  the  arid  north-easters  of  the  early  not  weather  in  Mysore. 

Flame  appears  sometimes  to  run  from  branch  to  branch  like 
burning  Gorse.  Whether  or  not  the  foliage  of  Casuarina  actu- 
ally burns  when  ffreen,  it  is  certain  that  the  tree  is  killed  outright 
by  a  little  fire  which  would  do  no  harm  to  many  broad  leaved 
species. 

For  afibrding  a  dense  evergreen  shade,  mango,  Euffenia 
jambolaTUi,  and  half-ar-dozen  species  of  indigenous  figs,  have 
been  planted  successfully  on  the  demarcation  lines  of  hill  forests 
in  Mysore.  The  line  on  hilly  ground  is  of  course  not  a  conti- 
nuous one,  but  your  Beviewer  ignores  the  fact  that  half  a  per- 
manent fire-line  is  better  than  no  permanent  fire-line,  if  only, 
that  the  cost  of  fire-tracing  is  reduced  by  one-half.  But  there 
is  more  than  this,  for  the  evergreen  trees  usually  grow  best 
where  they  are  most  wanted,  i,  ^.,  in  valleys  and  places  where  the 
soil  is  best,  and  the  grass  highest  and  thickest.  Fig  trees  were 
raised  by  driving  stakes  into  yard  cube  pits  (spaced  9'  X  9')  at 
the  beginning  of  the  monsoon.  Not  above  a  quarter  of  these 
stakes  produced  permanent  trees,  but  they  cost  only  300  per  rupee, 
and  are  thus  easily  replaced  year  by  year  till  a  permanent  ever- 
green line  is  produced.  There  are  several  miles  of  demarcation 
lines  and  block  lines  planted  thus  in  the  Dfevaraiyadrug  and 
others  of  the  Central  Hill  Forests  of  Mysore.  The  plantmg  of 
lines  of  evergreen  trees,  was  a  measure  of  obvious  utility,  which 
received  the  approval  of  a  native  administration  from  the  first, 
and  was  continued  as  long  as  funds  were  available.  Figs  of 
course  were  only  planted  because  the  soil  was  too  rocky  to  grow 
more  remunerative  evergreen  trees.  When  the  fig  trees  are 
grown  up  and  have  formed  some  superficial  vegetable  deposits, 
Sie  situation  will  be  one  admirably  adapted  for  the  growth  of 
sandal,  and  thus  these  lines  will  become  directly  profitable, 
perhaps  more  so  than  if  fruit  trees  had  been  planted  at  the 
first* 

Terminalia  chebida  is  a  difficult  tree  to  raise  in  nurseries  from 
seed  :  it  is,  however,  nearly  evergreen  in  many  situations,  and  a 
most  valuable  fruit  tree  to  have  readily  accessible  as  on  the  de- 
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marcation  line  of  a  forest.  The  graft  mango  has  nsnally  low 
sweeping  branches  and  a  bare  soil  below  it,  while  the  common 
mango  has  short  grass  and  snccnlent  herbage.  Tamarind  when 
old  has  a  clean  surface  betieath  its  shade  comparable  to  Casuarina, 
and  unlike  Casuarina  it  withstands  fire  admirably.  It  occurs 
self-sown  in  the  Hill  Forests  of  Mysore,  where  it  is  usually  the 
largest  tree  and  the  best  shade-giver.  I  have  planted  it  more 
than  any  other  in  permanent  fire-fines,  the  planting  being  from 
strong  nursery  plants  grown  in  tile-pots,  put  out  9  x  9'  m  yard 
cube  pits,  no  subsequent  watering  or  attention  except  the  turning 
over  once  a  year  with  a  momati,  of  the  sods  of  grass  which  form 
in  the  loose  earth  of  the  pit.  I  have  found  tamarind  an  easy 
tree  to  rear  and  plant.  It  is  in  Mysore  a  slow  grower,  but  pro- 
bably not  more  so  than  the  average  of  indigenous  trees.  It  is 
a  favorite  associate  of  sandal,  and,  on  the  whole,  the  most  useful 
tree  with  which  I  am  acquainted  for  permanent  fire-lines. 

Kad  Handi. 


THB  FORMATION  OF  CONCENTRIC  RINGS  IN  WOOD. 

Until  very  recently  it  was  a  matter  of  doctrine  to  believe  that 
the  concentric  rings  one  finds  in  most  woods*  constitute  each  one 
year's  growth.  To  have  questioned  the  universal  truth  of  this 
dogma  would  have  been  considered  the  most  rank  heresy.  Even 
at  the  present  day  many  writers  on  forestry  fondly  cling  to  the 
old  belief,  and  this  blind  uncompromising  adherence  in  every  case, 
in  spite  of  the  clearest  evidence  of  contrary  facts,  to  an  untenable 
and  exploded  theory  detracts  very  considerably  from  the  value 
of  a  recently  published  book^  the  ^'  Manual  of  Indian  Timbers/' 
which  has  obviously  cost  the  writer  a  vast  amount  of  labour,  and 
is  in  many  respects  full  of  very  useful  and  trustworthy  informa- 
tion both  original  and  compiled. 

Recently  the  "Timber  Trades  Journal,"  in  its  issue  of  11th  No- 
vember last,  quoted  an  interesting  extract  from  the  "Canada  Lum- 
berman/' giving  an  authentic  instance  of  the  formation  of  more 
concentric  rings  than  the  number  of  years  in  which  they  were 
produced.  In  1S59  a  M.  Charnay  caused  all  the  trees  to  be 
felled,  which  hid  the  facade  of  one  of  the  pyramids  of  a  palace 
among  the  ruins  of  Palenque  in  Mexico.     In  1880  he  again 


*  I  need  hardly  say  that  the  stems  of  tree  LiliaeeiB,  of  many  climbers,  snch 
as  BauMnia  Vahliif  Milltttia  auriculata,  &c.,  and  of  some  other  dicotyledonous 
species  do  not  increase  by  the  addition  of  continuous  layers  of  wood  all  along  the 
circumference.  An  extraordinary  mode  of  growth,  which  has  never  been  observed 
before,  and  which  will  astonish  vegetable  physiologists,  has  been  noticed  by  me 
in  a  spedmen  of  IkUbergiapanicuUUa,  and  will  shortly  be  described  in  the  **  Indian 
Forester." 
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visited  the  place  and  cleared  the  trees  that  had  grown  np  daring 
the  interval  of  21  or  22  years  since  1859^  and  noticed  that  all  of 
them  contained  more  concentric  rings  than  their  age  included 
years.  On  the  section  of  one  tree,  about  2  feet  in  diameter,  he 
counted  250  rings.  '' A  shrub^  18  months  old  at  moat,  bad  18 
concentric  circles  V^ 

The  extract  then  goes  on  to  say  that  Professor  Bachelart  has 
asked  whether  '^  M.  Cbarnay  took  account  of  certain  coloured 
rings  which  some  tropical  trees  present  in  cross-section,  and 
which  are  to  be  distinguished  from  the  annual  circles/'  These 
lines  of  diflferent  colour,  as  every  one  knows,  mark  the  progres- 
sive  conversion  of  the  sap-wood  or  alburnum  into  heart-wood  or 
duramen,  and  may  be  seen  conspicuously  illustrated  in  many 
Indian  woods,  such  as  for  instance  teak,  Boswellia  thurifera^  &c. 
They  have  nothing  to  do  with  the  production  of  new  wood. 

The  **  Timber  Trades  Journal ''  then  remarks  as  follows  :-— 

'*  If  this  be  so—and  it  must  be  observed  we  have  only  one  witness 
yet — the  learned  in  arboriculture,  ancient  and  modern,  have  been  at 
least  doubtful,  if  not  false,  teachers.  And  if  this  deviation  from  the 
old  rule  is  peculiar  to  '  hot  and  moist  climates,'  where  shall  we  draw 
the  line  ?  There  must  be  some  intermediate  stage  of  average  baro- 
metrical temperature  («tc)  at  which  this  perplexing  change  commences 
in  the  development  of  tree  growth,  or  is  the  whole  hypothesis  ima- 
ginary,  and  no  rule  at  all  % 

^'  This  important  question  cannot  be  allowed  to  remain  in  its  present 
unsatisfactory  state.  The  account  given  by  M.  Gharnay,  as  recorded 
by  Professor  Bachelart,  will  have  to  be  either  contradicted  or  confirm- 
ed ;  and  a  very  pretty  controversy  among  adepts,  or,  as  it  is  now  the 
fashion  to  call  them,  experts,  is  likely  to  result  from  it.  It  seems 
almost  impossible  that  two  theories  so  opposite  to  each  other  can  both 
be  true ;  and,  if  there  be  found  a  connecting  link  between  them,  how 
shall  we  know  to  which  side  of  it  our  specimen  may  belong  ?  Hither- 
to these  ^  concentric  circles '  in  trees  were  as  religiously  believed  in  as 
the  revolutions  of  the  planets*  Are  we  now  to  nnleam  all  we  have  been 
taught  about  them  ?  *' 

As  the  subject  of  the  above  remarks  is  extremely  important 
and,  as  the  remarks  themselves  show,  but  little  understood,  I 
may  be  pardoned  if  I  venture  to  contribute  towards  a  better 
knowledge  of  it  by  publishing  in  the  "  Indian  Forester,''  in  a 
condensed  form,  what  information  I  possess  bearing  on  it.  For  the 
sake  of  clearness  it  will  be  impossible  for  me  to  avoid  entering 
into  some  questions  of  vegetable  physiology. 

It  is  now  an  established  fact  that  the  well-defined  line  between 
two  adjacent  rings  of  wood  is  caused  by  a  sudden  variation  of 
tension  in  the  growing  or  other  soft  tissues  along  the  circum- 
ference of  the  stem* 
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In  the  case  of  growing  tissues,  tension  may  be  dae  to  one  or 
more  of  the  following  four  immediate  causes  :^- 

I.  Turgidity  of  the  component  cells  due  to  the  hydrostatic 
pressure  of  their  contents  on  their  walls.  This  pressure  can 
occur  only  in  cells,  whose  walls  have  no  visible  openings  or  have 
not  been  lignified. 

II.  Imbibition  of  water  by  the  cell-walls  and  consequent 
pressure  on  the  surrounding  cells. 

III.  Pressure  caused  by  changes  in  the  size  and  form  of  the 
cells  during  growth.  The  cells  increase  in  size  and  change  their 
form  by  the  deposition  (iniusiuseeption)  of  new  matter  between 
the  existing  molecules,  this  process  being  favoured  by  the  two 
preceding  causes  which  force  the  molecules  asunder,  but  in  turn 
neutralising  the  tension  produced  by  those  very  causes,  thanks 
to  the  deposition  itself  of  the  new  matter. 

IV.  Variations  of  pressure  caused  by  local  loss  of  water. 

In  the 'Case  of  tissues  that  have  ceased  growing,  it  is  evident 
that  only  the  first  two  and  the  fourth  causes  can  operate  to  pro* 
duce  tension. 

It  is  obvious  that  in  growing  plant-parts  the  tension  may  be 
either  transverse  or  longitudinal  and  transverse. 

Longitudinal  tension  does  not  concern  the  subject  of  this  paper 
except  in  so  far  as  that,  while  growth  in  length  is  going  on, 
it  is  a  partial  cause  of  transverse  tension :  tissues  unable  to  extend 
in  the  direction  of  the  length  of  the  plant-part,  are  forced  to 
swell  out  laterally.  The  tissues  of  the  stem,  which  part  alone  I 
need  consider,  make  no  longitudinal  growth,  except  of  course  at 
or  in  the  immediate  vicinity  of  its  apex.  Hence  whenever  ten- 
sion will  be  spoken  of  in  this  paper,  transverse  tension  in  the 
tissues  of  the  stem  will  exclusively  be  meant. 

A  glance  at  the  four  causes  enumerated  above,  which  immedi- 
ately give  rise  to  tension,  will  show  that  the  most  efficient  factor  in 
the  production  of  tension  is  circumferential  growth.  The  tissues 
formed  by  the  cambium  tend  to  expand  greatly  both  along  the 
radius  and  along  the  tangent,  but  are  hindered  by  the  bark. 
Thus  the  newly  forming  wood  exercises  an  outward  or  positive 
pressure  on  the  bark,  which  in  turn  exercises,  a  negative  pressure 
on  the  growing  wood  inside;  and  in  direct  proportion  to  the  in« 
tensity  of  this  mutual  pressure  will  be  the  smallness  of  the  trans- 
verse sectional  area  and  the  solidity  of  the  wood  cells,  fibres  and 
vessels,  and  hence  the  denseness  of  the  resulting  woody  tissue. 
Frequently  the  positive  pressure  of  the  wood  inside  is  so  great, 
that  the  outer  lavers  of  the  bark,  no  longer  capablo  either  of 
growing  or  stretching,  are  forced  to  crack  or  split  in  different 
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directions.  The  existence  of  this  mutual  pressure  is  easily  proved 
by  a  very  simple  experiment.  Peel  off  the  bark  in  one  piece  from 
a  round  of  wood,  and  immediately  after  try  to  fit  it  on  again  ; 
the  two  ends  will  no  longer  meet  over  the  wood* 

I  may  add  here  that  the  density  of  tissues  formed  under 
tension^  is  not  only  a  consequence  of  the  tension,  but  is  also  due 
in  no  inconsiderable  measure  to  the  swelling  up  of  the  cell-walls 
by  imbibition,  and  to  their  permanent  thickening  by  the  resulting 
intussusception  of  new  matter. 

It  is  now  easy  to  understand  that  as  long  as  the  tension 
remains  constant  or  varies  gradually,  the  wood  formed  will  show 
in  cross-section  either  a  uniform  surface,  or  tissue  of  gradually  in- 
creasing or  gradually  decreasing  density,  without  any  line  mark- 
ing where  one  season's  or  year's  growth  ends  and  that  of  another 
begins.  But,  on  the  other  hand,  if  there  is  at  any  time  an 
abrupt  transition  from  great  to  slight  tension  or  mce  versd,  then 
the  transition  will  be  betrayed  by  a  line  separating  the  tissue 
formed  immediately  before  that  transition  from  that  formed  im* 
mediately  afterwards ;  and  the  distinctness  of  this  line  will  be 
directly  proportional  to  the  abruptness  of  the  transition. 

Such  abrupt  transitions  may  be  due  to  temporary  cessation  or 
relaxation  of  growth  suddenly  followed  by  a  burst  of  activity,  or 
vice  vered. 

This  temporary  cessation  or  relaxation  may  be  the  result  (A)^ 
of  the  absence  of  foliage  due  to  natural  deciduousness,  or  to  des- 
truction by  insects,  or  to  consumption  by  fire,  or  to  lopping 
for  fodder,  manure,  &c.,  or  to  injuries  sustained  in  transplanting, 
or  to  unfavorable  soil,  or  to  hailstorms  and  violent  atmospheric 
changes;  or  (B),  of  diminution  of  vital  enery  in  consequence  of 
too  little  or  too  much  moisture  in  the  soil,  or  of  too  low  or  too 
high  a  temperature,  or  of  fires,  or  of  injuries  sustained  in  trans- 
planting, or  of  growing  in  a  moist  confined  place  (as  under  or  in 
the  midst  of  a  dense  leaf-canopy),  and  so  on. 

There  is  a  sudden  burst  of  activity  each  time  the  foliage  is  re- 
newed or  a  new  flush  of  leaves  comes  out.  Some  of  our  Indian 
trees,  such  as  sdl,  iJardwickia  binata,  &c.,  put  forth  naturally  at 
least  two  flushes  of  leaves  during  the  year.  This  activity  is  call- 
ed forth  also  whenever  a  plant  is  exposed  to  a  free  current  of 
dry  air  after  having  grown  for  some  time  in  a  moist  confined 
place,  as  when  seedlings  are  removed  into  nursery  lines  from  a 
thickly  sown  seed-bed,  or  standard  trees  are  isolated  by  the  fell- 
ing ot  the  surrounding  coppice :  in  both  these  instances  exposure 
to  dry  air,  and  hence  unimpeded  evaporation,  renders  the  bark 
brittle,  and  thus  reduces  its  compressive  force  on  the  growing 
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ttesnes  inside,  the  activity  of  which  is,  moreover,  increased  by 
more  energetic  assimilation.  We  also  generally  notice  great  re- 
cuperative activity  displayed  by  the  trees  and  shrubs  (and  also 
herbaceous  grasses,  which,  however,  do  not  concern  my  purpose) 
soon  after  a  fire  has  passed  through  a  forest  or  after  a  destructive 
visitation  of  leaf-eating  insects.  I  need  not  multiply  these  in- 
stances of  sudden  revivification ;  they  will  be  obvious  to  any  one 
who  will  take  the  trouble  to  work  out  this  subject. 

Of  course  the  effect  of  the  causes  enumerated  in  the  two  pre- 
ceding paragraphs  will  be  greater  in  the  case  of  some  species  than 
in  that  of  others,  and  will  really  depend  very  considerably  on  the 
peculiar  nature  of  each. 

Besides  seasonal  variations  of  tension  there  is  also  a  diurnal 
variation.  Thus  the  tension  diminishes  from  early  morning  to 
mid-day,  or  a  few  hours  after  mid-day,  owing  to  rapid  and  increas- 
ing transpiration  by  the  leaves.  After  this,  as  darkness  ap- 
proaches, transpiration  diminishes,  the  amount  of  water  in  the 
tissues  hence  increases,  and  as  a  consequence  the  tension  becomes 
more  intense.  This  tension  obviously  continues  until  the  first 
hoars  of  daylight,  when  transpiration  is  again  renewed.  These 
variations  of  tension  are  great  enough  to  cause  diurnal  fluctua- 
tions in  the  diameter  of  trees.  The  case  of  diurnal  variations  of 
tension  do  not  of  course  bear  on  the  subject  of  this  paper,  but  I 
have  referred  to  them  to  show,  by  comparison  of  small  things 
with  great,  how  powerful  the  effects  of  seasonal  variations  of  ten- 
sion must  be  in  the  growth  of  the  woody  stems  of  trees. 

After  what  precedes  there  is  no  reason  to  be  surprised  if  trees 
are  found  which  form  more  than  one  concentric  ring  of  wood 
during  a  single  year.  The  number  of  such  rings  will  be  the  same 
as  the  number  of  sudden  variations  of  tension  that  occurred 
during  the  year. 

Thus  b£L  nearly  always  forms  more  than  one  ring  each  year. 
Captain  Wood  was  the  first  to  notice  this  peculiarity  about  ten^ 
years  ago,  although  until  two  years  ago  few  or  none  accepted  the 
correctness  of  his  copclusions,  which,  it  must,  however,  be  ad- 
mitted, were  too  general  and  were  at  first  based  on  insufficient 
data.  The  rings  in  the  wood  of  sdl  are,  as  far  as  my  observations 
go,  always  of  very  different  degrees  of  distinctness,  and  I  incline 
to  the  belief  that  in  nearly  every  case  the  best  defined  lines  mark 
the  close  of  one  year's  growth,  and  the  commencement  of  that  of 
the  next,  the  exceptions  being  when  there  is  during  any  year  as 
abrupt  an  increase  or  decrease  of  tension  as  at  its  commencemeiU 
or  eloie. 

•Writing  oat  in  camp,  without  Official  Beportfl  to  iffcr  tOj  I  give  this  figon 
■object  to  coiroctioa. 
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The  conclading  remarks  of  the  immediately  preceding  para- 
graph refer  only  to  s&ly  and  to  other  trees  like  ei\,  and  they  also 
explain  the  formation  of  what  have  been  termed  (consistently 
with  the  error  of  calling  all  well-defined  rings  annual  rings) 
spuriotu  rings.  These  spurious  rings  are  of  course  simply  the 
result  of  only  slight  variations  of  tension ;  and,  as  at  any  moment 
the  tension  may  change  suddenly  on  one  side  of  a  stem  while 
remaining  constant  or  only  varying  gradually  elsewhere,  a  spu* 
rious  ring  may  go  round  only  a  portion  of  the  circumference, 
and  thus  be  no  ring  or  continuous  hollow  cylinder  at  all.  The 
want  of  uniformity  in  change  of  tension  just  referred  to  may  be 
due  to  very  obvious  causes,  such  as  sudden  great  cold  or  heat  on 
the  exposed  side  of  a  tree,  and  so  forth. 

From  the  principles  laid  down  it  also  follows  that  in  one  and 
the  same  tree  the  number  of  concentric  rings  formed  from  year 
to  year  is  not  necessarily  uniform :  for  each  year  it  will  depend 
very  much  on  the  climatic  and  other  characteristics  of  that  year. 
And  indeed  two  trees  of  one  and  the  same  species,  growing  side 
by  side  in  exactly  the  same  kind  of  soil,  may  form  a  different 
number  of  rings  in  one  and  the  same  year.  I  have  proved  this 
to  myself  over  and  over  again  in  the  s&l  forests  of  the  Dehra 
Dun,  where  we  have  thousands  of  sdl  saplings  and  poles  of  known 
ages  from  1  to  14>  years  old.  I  have  shown  it  to  be  true  also 
with  respect  to  teak  in  a  short  paper  which  I  contributed  to  the 
"  Indian  Forester'*  in,  I  think,  1878,  and  in  which  I  gave  the  re- 
sults of  my  observations  extending  back  to  1875.  In  the  Mu- 
seum of  the  Central  Forest  School  at  Dehra  Dun  is  a  block  of 
teak  from  the  Andamans  containing  eight  well-defined  concentric 
rings,  although  the  age  of  the  pole  Arom  which  it  was  cut  was 
only  four  years. 

In  trees,  the  cross-section  of  the  wood  of  which  shows  no  regu- 
larly distinguishable  lines  of  growth,  the  limits  between  which 
the  tension  varies  are  obviously  too  narrow  to  produce  any  well- 
defined  markings. 

The  variations  of  tension  that  take  place  in  the  course  of  the 
year  in  different  trees  during  the  different  seasons  may  be  dia- 
grammatically  represented,  so  as  to  show  at  the  same  time  the 
resulting  formation  of  concentric  rings.  It  would,  I  think,  be 
very  useful  to  construct  such  diagrams  for  all  our  principal  spe- 
cies for  normal  as  well  as  abnormal  years,  and  with  respect  to  the 
various  soils,  situations  and  regions  which  they  inhabit.  I  have 
devised  H  system  of  such  diagrammatic  representations,  some  idea 
of  which  may  be  conveyed  by  a  few  instances  which  I  give  below. 

In  each  diagpram  (see  Plate)  the  thick  horizontal  line  represents 
the  course  of  the  year  with  its  succession  of  seasons,  while  the 
carve  illustrates  the  varying  teusioni  the  intensity  of  which  at  any 
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mMi^t  IB  ttfeastifed  hy  the  petpendicnkr  to  the  horizontal  line 
nised  at  the  corresponding  point  in  it,  and  intercepted  by  that 
enrve.  The  abmpt  depressions  in  the  carve  obviously  mark  the 
formation  of  concentric  lines  in  the  wood,  the  distinctness  of 
whieh  lines  will  naturally  be  in  direct  proportion  to  the  abruptness 
and  dqpth  of  the  corresponding  depressions.  .4^ 

Fiff.  1  represents  the  caJBe  of  the  common  European  oak.  Ins 
early  spring  the  tension  is  verysligh(»,  and  in  consequence  a  loose  ^ 
tissue  full  of  large  pores  is  formed.  As  the  year  advances  the 
tension  increases,  at  first  rather  rapidly,  then  gradually,  until  the 
early  part  of  winter,  when  it  finally  rushes  up  to  fall  suddenly  at 
the  end  of  winter  or  b^iiining  of  the  second  spring  to  what  it 
was  at  first.  The  rapid  increase  of  tension  in  winter  results 
in  the  formation  of  the  very  narrow  band  of  extremely  dense 
tissue  with  which  the  year's  growth  ends,  and  which  forms  the 
well-defined  line  of  demarcation  between  that  and  the  growth  of 
the  succeeding  year. 

The  preceding  remarks  take  for  granted  that  the  seasons  run 
their  normal  course ;  but  if,  as  sometimes  happens,  a  slight  de- 
rangement occurs,  the  tension  may  undergo  a  sudden  decrease 
or  increase,  followed  immediately  by  a  similar  increase  or  decreasCj 
as  the  case  may  be  (see  dotted  lines),  and  thus  give  rise  to  a  so« 
called  qmriofu  ring. 

In  the  beech  (see  JV*  2)  the  tension,  slight  at  the  banning 
of  spring,  at  once  increases  suddenly,  then  remains  more  or  less 
constant  up  to  winter,  when,  as  in  the  oak,  it  increases  suddenly 
to  fall,  at  the  end  of  winter  or  beginning  of  the  following  spring, 
to  the  point  from  which  it  originally  started.  The  result  of  this 
peculiarity  is  that  the  cross-section  of  each  concentric  ring,  which 
IS  necessarily  annual,  shows  a  Uniform  tissue  except  just  along  the 
line  which  separates  one  ring  from  the  next. 

The  case  of  Conifers  (see  Fig,  S)  is  quite  peculiar  froih  the  com« 
plete  absence  of  vessels  in  their  wood,  the  medullary  sheath  alone 
excepted.  The  tension  is  comparatively  slight,  and  remains  more 
or  less  uniform  from  the  beginning  of  spring  to  the  middle  or  end 
of  autumn,  when  it  suddenly  increases.  Thenceforth  it  increases 
very  slightly  and  gradually,  or  not  at  all,  until  the  end  of  winter 
or  beginning  of  spring,  when  it  falls  back  abruptly  to  its  origi- 
nal  intensity.  In  consequence  we  have  in  each  ring  first  a  band 
of  uniformly  soft  and  loose  tissue,  and  then  a  generally  much 
narrower  band  of  dense  and  comparatively  hard  tissue. 

Spurious  rings,  which  are  remarkably  common  in  Cryplomerta 
japoniea  grown  at  Darjeeling,  are  formed  in  consequence  of  a 
sudden  increase  followed  by  as  sudden  a  decrease  of  tension  during 
the  period  between  early  spring  and  mid-autumn,  or  vice  versd 
daring  the  rest  of  the  year.    If  when  such  spurious  rings  are 
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formed,  the  tension  rises  as  high  as  the  midaatumn-winter  maxi- 
mum or  falls  as  low  as  it  is  during  the  early  jpart  of  the  year,  these 
rings  will  obviouslj'  be  defined  by  as  clear  lines  as  that  which 
terminates  the  total  annual  growth.  May  it  not  be  that  the 
ring-countings  which  assign  almost  fabulous  ages  to  old  yew  trees 
and  gigantic  Wellingtonias  include  a  great  many  such  rings. 

In  Fig.  4  I  take  the  teak  of  the  Central  Provinces  alone,  as  it 
is  only  there  that  I  have  acquired  my  knowledge  of  the  habits  and 
requirements  of  that  species.  Beginning  with  the  rainy  season, 
the  tension  is  at  first  low,  then  rises  rather  suddenly  in  July* 
August,  continues  rising,  but  very  gradually,  up  to  October- 
November,  when  it  increases  rapidly  and  steadily  until  about  the 
middle  of  the  hot  weather,  and  finally  decreases,  at  first  slowly 
and  then  abruptly,  down  to  the  point  at  which  it  stood  at  the 
commencement  of  the  rains.  The  consequence  of  these  variations 
of  tension  is  that  the  loosest  tissue  is  formed  at  the  beginning 
of  the  rains,  when  the  new  leaves  are  coming  out  and  developing. 
The  subsequent  sudden  rise  and  the  following  more  or  less  sta- 
tionary period  have  the  effect  of  producing  much  denser  tissue 
containing  a  considerably  smaller  number  of  vessels.  Then  comes 
the  rapid  increase  of  tension  after  October-November,  whereby  is 
produced  the  narrow  band  of  very  closely-packed  vessel-less  tissue, 
which  terminates  the  year's  growth.  The  leaves  are  now  shed, 
and  the  tension  on  that  account  continues  to  increase  gradually 
until  about  the  middle  of  the  hot  weather,  when  the  dry  and 
hence  brittle  outer  bark,  no  longer  capable  of  resistance,  splits 
and  cracks,  and  thus  relieves  the  tension,  which  thereupon  dimi- 
nishes in  the  way  I  have  already  described,  and  enables  the  wood 
to  form  anew  at  the  beginning  of  the  following  rainy  season. 

The  preceding  remarks  apply  to  normal  years.  But^  in  some 
years  a  long  break  of  dry  hot  weather  occurs  in  the  rainy  season, 
or  heavy  rain  falls  in  February-March,  or  the  foliage  gets  com- 
pletely destroyed  by  insects  and  renewed  soon  after,  and  so  forth. 
These  influences  may  be  so  powerful  as  to  affect  the  tension 
violently  enough  to  produce  intermediate  lines,  which  are  very 
frequently,  indeed  nearly  always,  as  distinct  as  those  which  bound 
the  total  woody  formation  of  the  year.  In  the  latter  case  more 
than  one  distinct  concentric  ring  is  produced  in  a  single  year. 

It  would  be  interesting  to  know  exactly  under  what  circum- 
stances the  teak  pole  from  the  Andamans  already  referred  to 
(B134.6  of  Gamble's  ''Manual  of  Indian  Timbers '')  formed  eight 
wide  well-marked  concentric  rings  in  four  years;  and  also  whether 
all  teak  trees  grown  there  exhibit  on  an  average  twice  as  many 
rings  as  they  are  years  old. 

I  could  go  on  multiplying  examples,  but  the  four  I  have  given 
will  convey  a  sufficiently  clear  idea  of  the  device  by  which  I  would 
propose  that  variations  of  tension  in  different  trees  growing  under 
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different  conditions  should  be  graphically  repreeented.  I  do  not 
claim  perfect  accuracy  for  the  delineation  of  the  curves  in  the 
diagrams ;  but  it  is^  I  think,  sufficiently  correct  for  my  purpose. 

I  venture  to  hope  that  this  paper  will  provoke  discussion  and 
lead,  howsoever  little  it  may  be,  to  the  establishment  and  more 
widely  diffused  knowledge  of  correct  principles.  I  shall  myself 
return  to  this  subject  in  a  coming  number  of  the  '^  Indian  Forest- 
er/^ when  I  shall  give  diagrams  for  sdl  constructed  with  the 
help  of  Mr.  Duthie^s  figures  published  on  page  189  of  Yolt^me 
VIII. 

E.  £.  FfiRNANDBZ. 


METEOROLOGICAL  EXPERIMENTS  OF  THE  FOREST 
DEPARTMENT  AT  DEHRA  DUN.    By  Dr.  H.  WARTH. 

Preparatory  to  further  experiments  which  will  be  made  in  the 
forests,  a  scaffolding  has  been  erected  in  the  compound  of  the 
Forest  office  at  Dehra  Dun.  The  scaffolding  is  70  feet  high,  and 
is  built  of  bamboos  strengthened  with  iron  tie-rods  so  as  to  stand 
a  storm.  The  top  is  formed  by  a  hut  in  which  a  cage  is  fixed. 
The  hut  has  a  triple  roof  of  iron,  wood  and  cloth,  which  shelters 
the  cage  from  the  sun,  and  there  is  also  lateral  shelter  just  so 
much  that  the  sun  cannot  shine  on  the  cage.  The  cage  contains 
the  usual  set  of  thermometers,  minimum  dry  and  wet,  maximum, 
ordinary  dry  and  wet,  altogether  five  thermometers. 

The  scaffolding  is  surrounded  by  small  fruit  trees,  and  there  is 
one  large  fig  tree  near  it,  but  the  upper  part  of  the  scaffolding  is 
perfectly  free  in  open  air. 

On  a  grass  plot  in  the  Forest  office  compound  is  a  thatched 
shed  which  also  contains  the  usual  set  of  thermometers  in  a  cage 
4  feet  above  the  ground.  In  this  shed  observations  have  been 
continued  for  nearly  two  years,  whilst  the  observations  with  the 
scaffolding  were  begun  on  the  1st  of  October  last.  Observations 
were  made  daily  at  10  a.m.  and  at  4  p.m.  On  alternative  days 
the  observer  went  first  to  the  ground  observatory  and  afterwards 
to  the  scaffolding,  and  vice  versa.  This  was  done  to  avoid  any 
error  arising  from  the  time  it  took  the  observer  to  climb  up  and 
down  the  scaffolding. 

The  following  statement  shows  the  mean  of  all  the  daily 
observations  whfch  were  made  during  three  months,  October, 
November,  and  December  1882,  at  the  ground  shed  4  feet  above 
the  surface  of  the  ground,  and  on  the  scaffolding  66  feet  above 
the  surface  of  the  ground. 
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Tempentares  o£  the  Fahrenheit  scale,  &c,  &c. 


Qroand  ehed 

4  feet  abore  the 

snrfaee. 


Scaffolding 

66  feet  abore  the 

aniface. 


Minimum  dry,    . .             . . 

48-0 

56-8 

Maximnm  dry,  ..             .. 

78-6 

76-4 

10a.ii.  dry,       .. 

69-5 

68-8 

4p.i(.drj,         «• 

74-2 

78-6 

Daily  mean  diy,               . .' 

61-8 

64-7 

460 

606 

10  A.1I.  wet,       ..             .. 

62-8 

&8^1 

4  P.II.  wet,        ••            •• 

66-7 

69-6 

Minimnm  rapor  tension,  .. 

•302 

•809 

10  A.it.  rapor  tension,       „ 

•608 

•871 

4  p.if .  Taper  tension,        . . 

•679 

862 

Mean  vapor  tension,         . . 

•469 

•842 

Minimnm  relative  humidity, 

87 

68 

10  A.1I.  relative  humidity,. . 

69 

62 

4  TM.  relative  humidity,  . . 

67 

41 

Mean  relative  humidity,    . . 

74 

64 

Bainfall  in  inches,  total,  .. 

•49 

•43 

Tbis  statement  shows  a  very  great  difference  between  the  state 
of  the  air  at  4  feet,  and  at  66  feet  from  the  sarface.  That  this 
great  difference  really  existed  during  the  three  months  there  is  no 
doubt.  The  thermometers  were  all  in  perfect  order^  and  before 
beginning  the  regular  observations,  the  hut  which  forms  the  top 
of  the  scaffolding  was  placed  on  the  grass  plot  near  the  shed 
with  the  other  thermometers.  The  two  sets  were  observed  in 
these  positions  for  five  days,  and  the  temperatures  agreed. 

Only,  during  the  day,  the  hut  with  the  triple  roof  showed 
slightly  higher  temperatures  owing  to  free  radiation  from  the 
ground. 

This  radiation  ceased  when  the  hnt  was  fixed  on  the  top  of  the 
pcaffolding. 

The  most  remarkable  difference  is  that  which  the  minimum 
thermometers  indicate. 

During  clear  nights  the  temperature  near  the  ground  fell  cont 
siderably  below  the  temperature  of  the  air  at  66  feet.  The 
difference  on  many  days  was  as  much  as  9  degreeS|  and  once  it 
was  12  degrees. 

On  cloudy  nights  it  became  much  less.  The-  average  for  thQ 
three  months  shows  a  difference  of  7*H^  By  special  obiervations 
it  was  found  that  this  gieat  lowering  of  the  temperature  b^n 
at  once  in  the  evening  after  sunset.    The  very  sensible  oooln^ss  of 
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tiie  wningf  snd  of  the  early  monuag^  did  not  exist  up  at 
a  height  of  66  feet^  and  any  person  climbing  the  scaffolding  at 
these  times^  would  easily  observe,  even  without  the  thermometer, 
the  difference  of  temperature. 

This  low  temperature  near  the  p^ound  is  accounted  for  by  the 
loss  of  heat  through  radiation,  which  is  strongest  near  the  ground 
and  afieets  the  lowest  layers  of  air  most  of  idl. 

The  result  of  this  experiment  illustrates  clearly  the  great  dif- 
ference of  temperature,  one  notices  when  camping  out  in  a  dry 
elimate  in  winter. 

FUt  and  low  places  are  sometimes  foand  bitterly  oold|  whflst 
even  small  ridges  are  comparatiTely  wamu 

Where  ice  is  artificially  prepared  by  aid  of  the  uightly  radia- 
tion, the  small  flat  vessels  which  contain  the  water  for  freezing, 
are  placed  upon  straw  at  the  bottom  of  shallow  pits,  not  on  the 
surrounding  ridges.  From  mountain  sides  an  air  current  often  flows 
downwards  at  night,  which  agrees  with  what  these  experiments 
show.  A  cold  layer  of  air  near  the  ground  will  sink  down  below 
the  warmer  air  which  overlies  it.  The  maximum  temperature 
was  a  little  higher  near  the  ground.  This  also  increases  the 
difference  between  the  daily  range  of  temperature,  of  which 
the  mean  for  three  months  4  feet  above  the  ground  is  80*6  degrees, 
and  66  feet  above  the  ground  it  is  20*6  degrees  only.  During 
the  greater  part  of  the  day  the  temperature  near  the  ground  is 
higher  than  66  feet  above  it.  This  is  illustrated  by  the  readings 
at  10  A.H.  and  4  P.H.y  in  addition  to  the  readings  of  the  maxi- 
mum thermometers  already  referred  to. 

As  regards  aqueous  vapor,  the  experiments  show  also  a  remark- 
able difference.  The  air  at  4  feet  from  the  ^und  during  these 
three  months  was  much  more  charged  with  moisture  than  at  66  feet 
from  the  ground.  This  is  shown  by  the  means  of  the  vapor 
tension.  It  is  *459  inch,  at  4  feet  from  the  ground  and  only  *S42 
inch,  at  66  feet  from  the  ground.  The  minimum  daily  vapor 
tension  is  nearly  the  same  in  both  oases,  but  during  the  day  the 
tension  is  much  higher  near  the  ground,  than  at  66  feet.  Near 
the  ground,  the  tension  increased  from  10  a.h.  to  4  p.m.  At 
66  feet  elevation  it  decreased  during  the  same  period. 

The  daily  variation  of  the  vapor  tension  diminishes  with  the 
height.  At  66  feet  the  variation  is  '062  inch,  whilst  at  4  feet 
it  is  *277  inch. 

The  vapor  tension  remains  much  more  constant  at  a  height  of 
66  feet|  and  it  would  almost  seem  as  if  at  a  not  very  much 
greater  height  the  daily  variation  might  nearly  disappear. 

As  regards  the  rebtive  humidity,  it  is  dear  that  at  the  height 
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of  66  feet,  where  the  absolute  proportion  of  moisture  varies  com- 
paratively little,  the  relative  humidity  will  diminish  considerably 
with  the  increase  of  temperature.  This  is  plainly  shown  by  the 
tabular  statement  of  results.  The  mean  relative  humidity  near 
the  ground  is  74,  and  at  66  feet  height  it  is  54.  Thus  at  66  feet, 
the  air  is  absolutely  and  relatively  drier  than  near  the  ground. 

H.  Warth. 


SHIKAR. 


While  walking  along  a  path  one  day  near  a  deserted  village  in 
Kumaon,  I  had  the  luck  to  secure  a  panther  with  a  single  charge 
of  shot.  The  path  skirted  a  dense  growth  of  low  scrub  jungle ; 
this  jungle  was  full  of  the  common  Kalij  pheasants,  and  I  there- 
fore took  my  shot  gun  from  the  man  who  was  carrying  it,  thinking 
that  as  I  walked  along  I  might  perhaps  get  a  shot  or  two  at 
the  birds.  Two  dogs  I  had  were  trotting  a  few  paces  ahead 
of  me  impatiently  waiting  for  permission  to  dash  into  the  jungle 
to  put  up  the  pheasants.  Suddenly  the  dogs  stopped  and 
looked  hard  at  something  in  the  jun^^le  to  the  left,  I  stooped 
down  to  see  what  had  attracted  their  attention,  and  saw  what  I 
at  first  sight  thought  was  a  jackal,  but  which  I  immediately 
afterwards  recognized  to  be  a  panther.  He  was  in  a  crouching 
position  and  was  staring  intently  at  the  dogs,  as  a  cat  looks  at 
an  unconscious  rat !  My  first  thought  was  to  seize  my  rifle ; 
but  on  looking  round  I  found  that  the  man  carrying  it  was  some 
distance  behind.  There  was,  however,  no  time  to  be  lost,  as  he 
clearly  intended  to  pounce  upon  one  or  both  of  the  dogs :  I 
therefore  took  steady  aim  at  his  eyes  and  gave  him  a  charge  of 
No.  5  shot.  He  immediately  turned  and  ran  down  the  hill  side; 
but  the  denseness  of  the  jungle  prevented  my  seeing  exactly 
where  he  had  gone.  A  great  noise  however  was  going  on  in  the 
densest  part  of  the  jungle,  and,  thinking  this  was  made  by  the 
wounded  panther,  I  attempted  to  drive  him  out  by  rolling  down 
large  stones.  This  had  no  effect :  the  growling  and  grunting 
continued.  I  did  not  feel  quite  inclined  to  stalk  what  I  thought 
was  a  wounded  panther  growling  and  roaring  with  pain,  especial- 
ly in  a  jungle  in  which  it  would  have  been  difficult  to  crawl  even 
on  all-fours  1  I  therefore  went  a  little  way  down  a  spur,  took  up 
a  commanding  position,  and  sent  my  men  above  the  panther 
to  beat  him  out.  This  manoeuvre,  like  the  first  one,  was  also 
unsuccessful.  I  then  returned  to  where  I  had  shot  the  animal, 
and  began  to  track  him  by  the  blood,  and  I  had  not  gone  more 
than  a  few  yards  when  I  found  him  lying  dead.  Both  his  eyes 
had  been  shot  out,  and  in  running  down  he  had  dashed  his 
bleeding  head  against  every  tree  that  happened  to  be  in  the  way. 
He  was  only  2S/eet  from  me  when  I  shot  him.    On  examining 
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his  skull  I  foand  that  not  a  single  shot  had  penetrated  it,  though 
there  were  one  or  two  very  slight  dents  visible;  and  the  only 
way  in  which  I  can  account  for  his  dying  so  soon  is  by  supposing 
that  some  of  the  shot  penetrated  to  his  brain  through  the  sockets 
of  his  eyes.  The  noise  I  heard  was  of  course  made  by  another 
panther  who  sneaked  away  when  the  rolling  of  the  rocks  became 
too  hot  for  him. 

L.E. 


EXPOSING  THE  ROOTS  OF  FRUIT  TREES. 

TO  THE  EDITOR  OF  THE  "INDIAN  FORESTER." 

Sir, — ^Anent  Mr.  Gollan's  letter  on  the  above  subject.  I  have 
experience  only  in  vines.  I  find  that  vines  in  Oudh  do  not 
hibernate,  that  is,  lose  their  leaves,  and  have  complete  rest  in  the 
winter  months,  and  consequently  by  supporting  leaves  through- 
out the  year  they  become  unnaturally  "  evergreen  "  and  the  fruit 
deteriorates.  I  dig  round  ^ly  vines  a  square  trench  2  feet  broad, 
and  about  18  inches  deep,  2  feet  from  the  stem.  I  thereby 
do  injure  some  of  the  fibrous  roots,  but  as  few  as  possible.  The 
depth  of  the  trench  depends  oh  whether  the  vine  answers  to 
the  treatment.  Thus  I  dig  12  inches,  and  wait  a  couple  of  days^ 
if  the  leaves  do  not  show  signs  of  withering  I  dig  3  inches 
deeper,  and  so  on,  carefully  watching  for  a  response  from  the  vine. 
I  fill  in  with  old  black  earth. 

My  vines  are  gigantic  and  my  grapes  good !  But  I  should 
very  much  like  to  know  whether  in  the  long  run  I  shall  spoil 
them  by  the  above  procedure.  Can  any  one  tell  me  how  long 
a  vine  lives  productively.* 

JUJUBB. 


NOTE  ON  TIMBER  TRADE  USAGES  IN  LONDON. 

Fancy  woods  are  sold  in  London  by  difierent  methods.  All 
woods  are  weighed  by  the  Dock  Company  for  their  charges,  and 
the  weight  thus  obtained  is  used  in  selling  such  woods  as  rose 
wood,  boxwood,  ebony,  cocos  wood,  lignum vitse,  tulip  wood,  and 
all  dye  woods.    These  woods  are  sold  at  so  much  per  ton  weight. 

Teak,  greenheart,  ironwood  and  other  hard  woods  are  sold  per 
load  of  50  cubic  feet  calliper  measure,  i,e.j  the  cubic  contents 
of  the  squared  log  are  found  by  means  of  the  callipers,  and  the 
unit  in  this  case  is  a  had  containing  50  cubic  feet.  A  load 
never  contains  40  cubic  feet,  or  any  other  number  but  50. 

•  Tide  extract  in  this  Number  from  «  Journal  of  Foreatry."— [Ed.] 
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Bound  tiaberi  when  sold  by  measarement,  is  sold  by  wh«t  ur 
known  in  the  trade  as  Custom^  Hrimg  measure.  The  bark  is 
nmoTed  and  the  qoarter  girt  ascertained,  and  the  square  of  this 
number  is  divided  by  115  (instead  of  144),  and  multiplied  by 
the  length,  which  is  ascertained  in  the  usual  way.  This  method 
gives  rather  more  than  the  ovdinary  Hoppus  measurement,  e.^., 
n  log  48  inches  in  circumference  and  12  feet  long  would  give  12 
cubic  feet  Hoppus,  but  a  fraction  over  15  cubic  feet  by  Customs' 
string  measure. 

Mahogany,  West  Indian  cedar,  and  West  Indian  satio  wood, 
which  are  imported  in  squared  logs,  and  Italian  walnut,  which 
comes  in  planks,  are  sold  by  super&ial  measure. 

Ceylon  and  East  Indian  satin  wood  is  sold  by  weight,  because 
it  is  imported  in  round  logs. 

London  :     1  A,  Shtthibs« 

January  1883.  J 


FOREST  CONSERVANCY  AND  SPORT  IN  BERAR. 

FoEEST  OflScers  in  Berar  who  are  fond  of  sport  have  pleasant 
times  r  Now  that  strict  conservancy  is  enforced  in  the  State  forests, 
the  number  of  deer  and  other  wild  animals  has  so  increased, 
that  the  villagers  are  hardly  able  to  grow  crops  near  the  Reser- 
ves, and  the  Conservator  of  Forests  h^  thought  it  right,  'though 
sorely  against  his  own  inclination  as  a  sportsman^to  direct  the 
Divisioiud  officers  to  take  systematic  measures  for  the  destruction, 
of  the  too  abundant  deer,  pig,  &c.,  in  the  forests  in  their  eharge*. 
Some  big  bags  may  be  expected  this  hot  weather,  when  the  ani- 
mals are  collected  round  the  rare  water  pools  in  the  forests,  and 
can,  in  consequence  easily  be  driven.  But  even  at  this  time  of  the 
year  some  pretty  good  shooting  may  be  had  by  simply  walking 
through  the  forests.  The  other  day  D— ,  while  inspecting  one  of 
the  small  reserves  in  the  Wun  District,  bagged  a  tiger  which  he 
found  over  its  kill  at  midday,  and  the  next  morning  in  the  course 
of  a  short  walk  to  see  the  fire  lines  in  the  same  forest  he  got  two 
spotted  deer,  a  blue  bull  and  a  pig  (riding  is  impossible  in  the 
Wun  jungles,  so  pig  stickers  need  not  be  horrified) ;  and  IVA-— 
got  a  cheetul  and  two  nilgai.  Two  bears  were  put  up  in  the  grass 
on  different  occasions  while  stalking  deer,  but  got  off  badly 
wounded;  they  are  difficult  to  get  without  beaters.  There  are 
not  many  professions  in  which  fun  like  this  can  be  had  on 
the  way  to  one's  day's  work ! 

"  JuNGLi  Sahib." 
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NOTES  ON  THE  CULTIVATION  OF  HOT  SEASON 
NATIVE  VEGETABLES. 

» 

Thb  variety  of  vegetables  which  can  be  grown  during  the  hot 
season,  that  are  agreeable  to  the  European  palate,  is  verv  limited* 
The  following  remarks  on  the  cultivation  of  a  few  of  tnem,  that 
are  most  generally  relished,  may  be  acceptable  to  those  of  your 
readers  who  take  a  personal  interest  in  the  doings  of  the  mdli^ 
in  the  kitchen  garden.  As  a  rule,  he  is  allowed  to  have  his  own 
way  in  cultivating  hot  and  rainy  season  vegetables,  and  his 
master  has  to  accept  what  he  is  pleased  to  bring.  Mdlis  have 
a  trick  of  filling  up  the  garden  for  their  own  benefit  with  varie- 
ties of  vegetables  they  well  know  their  masters  will  not  eat. 
A  little  time  may,  therefore,  be  very  profitably  spent  in  noticing 
his  doings  at  this  season. 

Vbgbtablb  Markow  or  Squash. — In  Upper  Bengal  and  in 
the  North- West  Provinces  this  vegetable  should  be  sown  in  the 
end  of  February,  and  all  through  March.  It  succeeds  best  in 
ground  that  has  been  well  manured  in  the  beginning  of  the 
cold  season  for  a  turnip  or  cabbage  crop.  If  an  empty  plot  is  not 
available  and  the  previous  crop  not  all  used,  the  remains  may  be 
allowed  to  stand.  The  vegetable  marrows  can  be  sown  in  the 
vacant  spaces,  that  are  sure  to  be  found  in  such  a  plot  in  the 
months  of  February  and  March.  Holes  2  feet  wide  and  18 
inches  deep  should  be  dus,  and  the  soil  thrown  back  well 
mixed  with  old  cow  or  stabfe  manure.  I£  old  manure  is  not  at 
hand,  do  not  rive  any,  as  fresh  manure  will  do  more  harm  than 
ffood.  In  sudi  a  case  it  is  much  better  to  depend  on  the  unex- 
hausted manure  which  was  given  for  the  previous  crop.  Three 
or  four  seeds  should  be  sown  in  each  hole,  and  if  they  all  germi- 
nate, only  one  of  the  strongest  should  be  allowed  to  remain. 
Water  should  be  given  twice  a  week  until  the  ground  is  well 
covered,  afterwards  once  a  week  will  be  sufficient.  The  leaves 
and  flowers  of  this,  and  in  fact  all  the  CucurbitacesB,  are  much 
injured  by  the  ravages  of  a  small  red  beetle.  Hand  picking  is 
the  best  remedy,  and  a  slight  sprinkling  of  wood  ashes  over  the 
plants  twice  or  thrice  a  week  the  next  best.  There  are  several 
English  and  American  varieties.  The  most  useful  are  Moore's 
vegetable  cream,  long  fruited  white,  and  long  fruited  green. 
They  all  succeed  best  if  raised  from  acclimatized  seed.  If  it  is 
obttuned  direct  from  an  English  or  American  seedsman  the  yield 
is  generally  poor.  A  few  of  the  best  fruits  should,  therefore,  be 
annually  reserved  for  seed,  for  sowing  in  the  following  season. 

KxTKBEB.  Cucumk  utUisdmus. — This  species  of  cucumber 
has  fruits  &om  one  to  two  feet  long.  Wnen  in  a  young  state 
they  are  covered  with  soft,  downv  miirs,  and  are  then  of  a  pale 
green  ooloux.    When  fully  ripe  the  colour  changes  to  a  brilliant 


Digitized  by  VjOOQ  IC 


16S    VOrai  OS  THI  OTTLTIVATIOH  OF  ROT  BBASOH  VITITV  T108TABLES. 

orange.  It  is  a  trne  hot  season  vegetable,  and  will  not  sncoeed 
in  the  North-West  Provinces,  at  least  during  any  other  season* 
It  should  be  sown  in  the  end  of  February  and  any  time  during 
March.  It  prefers  a  dry  loose  open  soil.  A  well  drained  plot 
should,  therefore,  be  selected  for  growing  it.  After  manuring,  the 
ground  should  be  laid  out  in  beds,  and  three  or  four  seeds  sown 
in  patches  3  feet  apart.  As  with  vegetable  marrows,  only  one 
of  the  strongest  should  be  allowed  to  remain  if  they  all  germi- 
nate. Water  should  be  given  once  in  ten  days.  If  given  too 
often  the  fruits  turn  yellow  and  fall  off  before  they  are  ready  for 
use,  February  sowmgs  are  ready  for  use  towards  the  end  of 
April.  If  a  second  sowing  is  made  about  the  middle  of  March 
it  will  keep  up  the  supply  until  the  beginning  of  the  rains. 

Kheera.  Cueumis  iotivusj  var. — ^This  is  a  variety  of  the 
common  cucumber  with  small  egg-shaped  fruit,  and  is  also  a  true 
hot  season  vegetable.  In  order  to  keep  up  the  supply  until  the 
beginning  of  the  rains,  three  sowings  should  be  made,  one  in  the 
end  of  February,  one  in  the  middle,  and  one  in  the  end  of  March. 
It  will  succeed  fairly  well  in  any  sofl,  but  prefers  a  rich  one.  The 
ground  should  be  laid  out  in  drills,  one  foot  apart.  Sow  the 
seeds  along  both  sides  of  the  drill,  and  if  the  soil  is  very  dry 
water  immediately  after  sowing.  After  they  germinate,  water 
every  ten  days.  This  vegetaUe,  like  the  kuWee,  should  not  bo 
watered  too  often. 

Kabaila.  Momordioay  (^arantiaj  var. — There  are  two  varie- 
ties of  this  vegetable.  The  natives  caU  one  karaila  and  the  other 
karaili.  The  former  comes  into  use  during  the  hot  season,  and 
the  latter  during  the  rains.  The  greatest  difference  between 
them  appears  to  be  the  season  when  ready  for  use,  as  both 
are  of  the  same  appearance.  The  fruit  is  pointed  at  both 
ends,  and  covered  with  knotty  protuberances.  It  has  a  very 
bitter  taste,  nevertheless  it  is  much  relished  by  some  in 
curries.  It  should  be  sown  in  the  end  of  February  and  all 
through  March,  in  rich  soil.  The  ground  should  be  laid  out 
in  beds,  and  the  seeds  sown  in  lines  2  feet  apart,  and  the  same 
distance  allowed  between  each  seed.  Water  should  be  given 
twice  a  week  until  the  ground  is  covered,  afterwards  once  a  week 
will  be  sufficient.  The  first  sowing  will  come  into  use  about  the 
middle  of  April,  and  successive  sowings  made  in  March  will 
keep  up  the  supply  until  the  beginning  of  the  rains. 

Bbinjal,  or  Ego-Plant,  Solanum  mrfoTijrena.— This  is  a 
popular  vegetable  with  native  gardeners,  and  one  of  the  most  use» 
ful.  It  is  almost  needless  for  me  to  describe  its  cultivation  in 
detail,  as  they  seldom  fail  to  grow  it  to  perfection.  It  can  be 
brought  into  season  at  any  time,  and  this  quality  causes  it  to  be 
Tery  valuable  when  other  vegetables  are  scarce.  It  should  be 
0own  in  Ootober  and  November  when  required  for  use  during 
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the  hot  season.  It  can  also  be  sown  in  Febrnarj  and  March,  and 
will  then  come  into  nse  about  the  beginning  of  the  rains.  It  will 
grow  in  any  soil,  but  as  with  other  vegetables,  thrives  best  in  a 
rich  one.  It  should  be  sown  in  beds  and  transplanted  when  2  or 
8  inches  high,  in  lines  at  a  distance  of  18  inches  apart.  It 
should  be  watered  twice  a  week,  and  the  soil  frequently  stirred 
around  the  neck  of  the  plants.  The  fruits  are  very  palatable 
when  properly  cooked|  and  no  garden  should  be  without  them. 

W.G. 


LAC  ON  CAROB  TREE. 

TO  THE  BDITOB   OF  "INDIAN  FOBBSTEB." 

Suty—- 1  send  you  in  a  little  wooden  box  some  twigs  of  a  Carob 
tree  in  my  garden  which  has  suddenly  been  attacked,  the  branches 
being  coverod  with  little  reddish  dots  and  also  with  larger  bubbles. 
All  the  branches  attacked  wither  up ;  but  the  centre  of  the  tree 
was  not  attacked  and  is  alive.  The  appearance  of  the  tree  is  as  if 
a  jungle  fire  had  hastily  passed  over  it^  scorching  up  the  outer 
branches.  Is  this  the  work  of  the  lac  insect  7  if  so^  it  is^  I  thinks 
a  novelty  on  the  Carob  tree. 

Or  can  it  be  only  a  disease?  I  did  not  know  that  lac  killed  the 
branches. 

What  the  cause  may  be^  I  cannot  say.  There  was  a  heavy 
rainfall  in  the  rains,  and  a  bush  of  hibiscus  near  was  killed  by 
the  flood,  but  the  water  drained  off  and  nothing  that  I  noticed 
at  the  time  happened  to  the  Carob  tree. 

This  may  be  of  sufficient  interest  to  mention  in  the'^  Forester.'' 

B.  H«  B,*PowsLL. 

Editor's  Note, 

The  box  containing  the  twigs  has  arrived.  The  dots  and 
bubbles  on  the  latter  are  due  to  the  activities  of  the  lac  insect^ 
eoecM  laceu.  A  similar  occurrence  took  place  in  the  Telin  Kheriy 
gardens  at  Nagpur  some  years  ago,  when  a  splendid  Carob  tree, 
then  in  the  full  vigor  of  growth,  was  attacked  and  killed  out- 
right by  the  insects.  Mr.  Baden  Powell's  Carob  tree  might 
DOW  be  saved  if  the  cells,  incrusting  the  twigs  and  branche«^ 
be  removed  carefully  with  the  fingerS|  so  as  not  to  injuie  the 
living  bark  underneath  them. 

a.T. 
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TO  THE  BBITOB  "INDIAN  FOBBSTBB.  " 

Sib, — It  is  a  little  tantalizing,  where  exactness  is  of  consequence, 
to  find  people  nsing  such  a  loose  expression  as  occurs  in  the 
January  Number  of  the  "  Forester."  An  increment  per  acre 
per  annum  from  the  Changa  Manga  plantation  is  expressed  in 
cubic  feet  (presumably  piled)  and  in  vrumnds.  Will  some  one 
kindly  tell  me  what  is  the  local  value  attached  to  maund  ?  Is  it 
80  lbs.,  or  42  lbs.,  or  25  lbs.,  or  something  near  these  values,  or 
is  it  the  Bombay  maund  of  28  lbs.,  whicn  is  the  most  rational, 
being  the  same  as  the  English  quarter  ?  Molesworth  gives 
fractional  v^ues  for  Uie  maund,  which  I  know  are  often  neg- 
lected in  practice. 

K.H. 


MYRABOLAMS. 

TO  THE  BDITOB  OF  THE  "  INDIAN  FOBBSTBB.  '* 

Sib, — ^Will  you  or  any  of  your  readers  kindly  give  me  answers 
to  the  following  questions  : — 

1.  At  what  season  of  the  year  are  myrabohuns  collected,  and 
in  what  stage  of  growth  ? 

2.  Is  anything  done  to  the  fruit  before  exportation,  if  so 
what? 

3.  Why  is  the  fruit  sent  home,  i.  ^.,  why  is  the  extract  not 
sent  home  ? 

4.  How  much  ^^  cutch  "  can  be  obtained  from  a  maund  of 
myrabolams  ? 

5.  What  is  the  system  in  force  for  getting  the  extract,  and 
how  long  does  it  take  to  get  all  the  extract  out  of  a  maund  of 
myrabolams  ? 

Ghables  D.Palmeb. 

We  have  very  little  experience  in  Dehra  regarding  myrabo- 
lams, but  hope  some  of  our  Bombay  friends  will  answer  Mr. 

Pahner's  questions. 

• 

Black  myrabolams  are  the  fruit  of  Termifwiia  chdnda,  and 
are  collected  in  the  Dun,  in  February-March. 

The  only  preparation  required  for  export  is  a  careful  drying. 
—[Ed.] 
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Reviews. 


Mb.  BADEN  POWELL  ON  INDIAN  LAND  REVENUE.* 

Ws  liave  before  us  a  very  yalnable  treatise  on  the  Land  Beyenae 
Systems  and  Land  Tenures  of  British  India,  by  Mr.  Baden-Powell, 
This  work  claims  on  the  title  page  to  have  been  primarily 
intended  as  a  text-book  for  Forest  officers.  There  can  be  little 
donbt,  however^  that  it  will  be  widely  read  and  valued  by  all 
persons^  who  from  choice  or  necessity  have  to  consider  the 
mattezB  of  which  it  treats. 

The  book  begins  with  an  account  of  the  manner  in  which  the 
British  rule  gradually  spread  over  India.  The  circumstances 
of  the  origi^  Presidencies  are  stated.  The  growth  of  the 
non-Bq^ation  Provinces  is  traced  step  by  step.  The  whole 
machinery  of  the  Indian  Legislature  is  described^  and  all  the 
powers  of  the  Supreme  and  Local  Governments  are  explained* 
Then  begins  tiie  real  subject  matter  of  the  book.  Mr.  Powell 
treats  not  of  the  Bevenue-system  of  one  Province  only,  but 
axamines  in  detail  all  the  separate  systems  which  prevail 
throughout  British  India.  Equal  care  is  given  to  each^  and 
when  we  state  that  not  a  single  point  of  interest  or  importance, 
however  small,  is  omitted,  our  readers  will  have  some  idea  of  the 
labour  which  has  been  expended  in  preparing  this  manual. 

The  unit  of  land  tenure  in  India  is  the  village— of  villages 
there  are  broadly  speaking  two  classes — the  joint  or  united^  in 
which  the  land  belongs  in  common  to  the  entire  body  of  prO' 
prietors,  and  the  non-nniied,  in  which  the  rights  of  each  individual 
are  limited  to  his  own  private  holding.  Mr.  Powell  traces  the 
origin  of  these.  He  shows  how  the  non-united  village  was 
probably  the  earlier  form,  being  succeeded  by  the  joint  village 
when  tnbal  conquests  and  apportionment  of  the  land  were  aided 
by  the  principle  of  joint  succession  and  inheritance.  It  has  often 
happened  too,  that  non-united  villages  have  become  joint  from 
the  effects  of  our  own  Bevenue  Settlements  This  has  been  the 
case  throughout  the  North- Western  Provinces  and  the  Punjab. 
The  system  has  made  them  so.    In  Bombay  and  Madras  on  the 

*  A  Uanoal  of  the  Land  Beyenoe  Systema  and  Land  Tenures  of  Britiah 
iDdiA,  by  B.  H.  Baden-PoweU«  of  the  B^ogal  dril  Senice.  Calcutta,  OfGice  of 
Sqparintandsnt  of  Qofenunent  Mn&ag,  1882. 
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other  hand,  almost  all  the  villages  are  still  non-anited,  because 
the  system  requires  no  joint  responsibility. 

Mr.  Powell  shows  in  detail  the  essential  characteristics  of  each 
kind  of  village.  In  joint  villages  the  basis  of  the  shares  is  often 
the  law  or  cnstom  of  inheritance,  either  Hindu  or  Musalman. 
In  many  cases  it  has  been  a  well  established  custom  periodically 
to  divide  anew  the  village  land  among  the  proprietors.    The 

fnrely  joint  tenure,  however,  rarely  survives  for  very  long, 
ndividual  holdings  are  gradually  separated.  Theoretical  ances- 
tral shares  are  replaced  by  the  actual  holdings  which  each  sharer 
has  acquired,  the  wealthy  sharer  being  unwilling  to  give  up  his 
abundance,  and  the  poor  sharer  being  unable  to  enforce  an  ideal 
communism* 

'<  Consequently  in  one  village  we  may  find  that  the  land  is  still 
jointly  held,  in  another  that  it  is  partly  in  common  and  partly  in 
severalty ;  in  another  that  circumstances  have  led  each  co-parcener 
to  get  his  share  divided  ont  to  him,  and  then  the  joint  tenure  is  a 
thing  of  the  past,  and  is  only  maintained  by  slender  threads.  8til], 
however,  the  village  body  is  the  exclnsiye  proprietor  of  all  the  land 
inside  its  limits,  and  until  split  up  into  actually  separate  estates  on 
the  Seyenue-roll,  remains  jointly  responsible  for  its  rcTenue,  and 
maintains  a  certain  unity  in  other  ways." 

A  noH'^unUed  village  on  the  other  hand  is  a  mere  collection  of 
individuals,  each  occupying  his  own  land  and  under  no  liability 
for  his  neighbour's  pajrments  of  revenue. 

It  is  not  always,  however,  easy  to  distinguish  so  clearly 
between  the  two  kinds  of  village. 

'*  If  we  consider  either  form  in  itself  without  reference  to  local 
history,  it  is  obvious  that  one  may  arise  ont  of  the  other,  and  one  may 
change  into  the  other.  If  we  commence  with  a  joint  village  managed 
in  common,  it  is  obvious  that  the  owners  may  divide,  that  their  shares 
may  be  modified  by  time  and  circumstances,  until  each  holder  looks 
on  his  own  fields  as  tf  separate  property.  The  village  then  becomes 
an  aggregate  of  separate  holdings,  not  to  be  distingoished  from  the 
non-united  vfllage  of  the  Dakhan.  In  time,  however,  one  of  the  land- 
holders gets  richer  than  the  others ;  he  undertakes  the  revenue  farm 
of  the  village,  and  taking  advantage  of  his  position  slowly  becomes 
the  sole  owner  of  all  the  lands.    On  his  death  his  sons  and  grandsons 

succeed,  and  soon  the  estate  again  becomes  joint On  the 

other  hand  take  a  vDlage  where  as  far  as  you  can  go  back  you 
find  nothing  but  the  non-united  village  under  the  old  Baja.  A 
powerful  inSvidual  becomes  landlord  of  the  village  and  establishes 
a  proprietary  right ;  his  descendants  claiming  the  whole,  form  a  joint 
village ;  at  a  later  stage  the  family  agrees  to  separate,  and  by  force 
of  droumstances  the  members  have  acquired  less  or  more  land  than 
their  legal  shares,  and  consequently  they  cease  to  remember  or  to 
aot  on  the  shares ;  then  the  village  is  virtually  non-united,  although 
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a  rereime  sjstem  classes  it  as  bhaldcMrdy  and  professes  to  assert  a 
joint  respoBsibility  for  the  Tillage  revenue  assessment." 

Mr.  Powell  goes  on  to  describe  the  effects  of  the  different 
oonqaests  on  land  tenures  in  India.  ''Proprietary  righf  is 
thoroughly  discussed^  this  subject  being  of  particular  importance 
as  regards  the  ownership  of  forests  and  waste  lands.  It  is  shown 
how  proprietary  tenures  of  the  present  day  are  of  four  classes^ 
rif.,  (a),  where  Government  itself  is  the  owner;  (J),  where 
Oovemment  recognises  no  proprietary  right  between  itself  and 
the  actual  holder  of  the  land.  This  is  the  raiyatto&H  tenure  of 
Madras^  Bombay  and  Burma ;  (c),  where  Government  recog- 
nises one  grade  of  proprietor  between  itself  and  the  actual  land- 
holder ;  (rf),  where  Government  recognises  iwo  gradea  between 
the  land-holder  and  itself.  This  is  the  taluhddH  tenure.  From 
these  Mr.  Powell  proceeds  to  describe  in  detail  all  the  rights 
which  are  subordinate  to  proprietary  rights,  and  in  particular 
the  important  question  of  Tenant  Hight.  The  concluding  por- 
tion of  Book  I.  is  taken  up  with  a  general  view  of  the  various 
land  systems  in  India.  This  to  the  general  reader  is  one  of  the 
most  interesting  parts  of  the  whole  treatise;  for  Books  II.,  III., 
lY.  and  V.  are  taken  up  with  minute  details  of  the  various  tenures, 
systems,  revenue-business  and  officials  of  all  the  different  parts 
of  the  country. 

In  India  a  very  large  part  of  the  State  revenue  is  derived  from 
the  land.  This  is  now  collected  in  money,  but  formerly  it  was 
the  frequent  custom  to  collect  it  in  kind.  In  either  case  the 
principle  remains  the  same,  mi.,  that  to  the  ruling  power  belongs 
by  right,  part  of  the  produce  of  every  field.  The  original  method 
01  collection  was  simple  in  the  extreme.  The  grain  heap  at  the 
threshing  floor  was  divided  between  the  village  servants,  the 
cultivator,  and  the  Baja.  The  next  stage  was  to  appraise  the 
crop.  From  this  it  was  an  easy  step  to  levy  a  money  assessment 
on  the  village.  When  the  native  Governments  began  to  decline, 
they  became  extravagant.  Heavy  cesses  were  levied  with  the 
land  revenue.  The  original  village  owners  being  unable  to  pay 
were  ejected.  The  villages  fell  into  the  hands  of  revenue  farmers, 
who  screwed  out  of  the  villagers  the  utmost  possible  amount. 
In  Northern  India  the  villages  being  strong  and  coherent  mostly 
managed  to  hold  their  own.  In  Oudh  they  were  more  powerless, 
and  over  the  old  villages  sprang  up  the  powerful  class  of  '  taluk - 
dars.'  In  Bengal  matters  were  in  a  still  worse  state,  to  remedy 
which  the  State  appointed  great  managers  or  agents  who  became 
responsible  for  the  revenue  collections  over  large  tracts  of  country. 
These  were  the  first  of  the  Bengal  'Zamindars.'  When  the 
East  India  Company  assumed  the  Government  of  Bengal,  the 
position  of  these  zamindars  was  not  clearly  understood.  By 
slow  degrees  various  privileges  were  conceded  to  them,  nntil  they 
were  recognised  as  having  a  proprietary  right  in  the  soil.    The 
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Government  thus  declared  as  owner  the  person  who  engaged  for 
payment  of  the  land  revenue,  and  viee  versd  the  owner,  whoever 
he  might  be,  became  the  person  to  be  selected  to  engi^  for  the 
revenue.  Mr.  Powell  in  dealing  with  this  subject  discusses  fullj 
the  merits  of  the  Bengal  Permanent  Settlement.  The  other  Beve> 
nue  systems  which  now  obtain  throughout  the  country  belong 
to  two  great  classes.  Of  these  the  first  includes  the  fn&lgutin 
settlement  of  the  Central  Provinces,  Mi&  village  settlements  of  the 
North.Westem  Provinces  and  Punjab,  and  the  TaHkd&H  B&iWe^ 
ment  of  Oudh.  In  all  these  the  principle  of  a  middle-man 
between  the  State  and  the  cultivator  is  maintained,  and  these 
forms  are  essentially  derivatives  from  the  earliest  or  Bengal 
system  noted  above.  The  second  class  includes  the  SaiyatwM 
settlements  of  Madras,  Bombay,  and  Berar.  These  are  based 
on  a  different  principle  and  have  a  totally  different  history.  The 
essence  of  the  raiyatwdri  system  is  a  separate  assessment  of  a 
fixed  revenue  on  each  field,  the  holder  of  the  field,  whoever  he 
may  be,  being  kept  in  possession  on  condition  of  paying  direct  to 
Government  the  amount  assessed.  There  is  no  question  as  to 
subordinate  or  superior  rights.  In  Madras  the  occupant  of  a 
field  is  regarded  by  custom  as  the  aumer  of  his  holding. 

"To  sum  up  briefly  Che  main  characteristic  between  the  two 
systems  is  this,  that  under  the  one  (t.e.,  the  Zamindari)  the  Gov- 
ernment will  in  no  case  deal  with  the  cnltivator  direct;  under  the 
other  (t.6.,  the  RaiyatwiCri)  it  will  under  no  circumstances  deal  with 
any  one  else.  Thus  also  it  happens  that  under  the  one  system  there 
may  be  a  series  of  proprietary  or  quasi-proprietary  titles ;  under  the 
other  this  is  to  a  great  extent  avoided." 

From  this  point  Mr.  Powell  proceeds  to  discuss  in  minute 
detail  the  land  revenue  systems  of  each  Province  and  Adminis- 
tration. We  have  not  space  to  follow  him  into  these.  But  each 
is  treated  with  equal  fidelity  and  care.  Our  best  thanks  are  due 
to  Mr.  Powell  for  his  thoroughly  exhaustive  and  practical 
work. 


JOURNAL  OF  FORESTRY,  JANUARY  NUMBER. 

Th%  January  Number  of  our  contemporary  contains  an  able  paper 
on  the  distribution  and  arrangement  of  age-classes,  explaining 
the  direction  in  which  fellings  should  be  made  with  reference  to 
the  prevailing  or  more  violent  winds,  which  in  England  blow  from 
the  west.  He  proposes  that  the  yeailj possibilUy  (is  not  capability 
a  better  rendering  of  this  French  woitl  ?  a  definition  of  which  will 
be  found  in  this  Number  of  the  '' Indian  Forester '^  in  the  transla- 
tion of  Puton's  Am^nagement)  should  be  estimated,  and  assumed 
to  be  correct  for  five  years,  when  a  revision  is  to  be  made  of  the 
operations  and  of  their  effect  on  the  forest.    This  is  called  taUnff 
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9loek*  After  explaining  the  natnre  and  size  suitable  for  com- 
MrtmentSj  he  suggests  that  the  principal  compartment  lines  may 
nave  a  br^th  of  to  10  to  12  yards^  and  that  this  will  develop 
wind-proof  qualities  in  the  trees  grbwing  along  their  edges. 
The  advantages  of  these  lines  in  fire-protection  is  explained^  and 
we  entirely  agree  with  the  writer  that  they  should  be  as  straight 
as  possible,  whatever  other  writers  may  have  recommendedj  in 
the  way  of  making  them  winding  to  ensure  picturesqueness. 

The  sub-division  of  a  forest  into/ellinjf  divisumsiB  then  explained, 
is  not  laorhing  series  the  better  term  ?  The  French  term  mass^ 
finds  its  English  equivalent  in  covert,  for  which  term  a  good  deal 
may  be  sfud.  The  term  organized  forest  for  Forit  amnagSe,  is 
also  likely  to  be  generally  adopted. 

The  papers  on  Cultivation  of  Underwood  are  concluded,  and 
contain  valuable  information  of  a  practical  kind,  relating  to  the 
management  of  coppices  in  Great  Britain. 

Amongst  other  papers  of  interest,  we  would  specially  notice 
one  on  the  disease  of  the  Lombardy  poplar,  (Populus  fastigiaatf) 
which  we  here  reproduce  for  the  information  of  our  readers. 

The  disease  of  the  Lombardy  poplar,  besides  engaging  the  attention 
of  ihe  Norfolk  Naturalists'  Society,  has  been  several  times  of  late  re- 
ferred to  in  The  Field  and  in  Ths  Journal  of  Forestry • 

A  paper  has  lately  been  contributed  to  The  Forst  und  Jagd  Zeitung 
on  this  subject  by  Forstmeister  Wiese,  in  which  are  quoted  several 
extracts  Arom  a  lecture  by  Dr.  Jessen,  professor  of  botany.  The  dis-> 
ease  has  been  obserred  in  Germany  for  about  ten  years,  and  they  have 
accounts  of  its  prevalence  in  North  America,  as  also  in  England. 
Forstmeister  Wiese  observed  it  wherever  he  travelled  in  Dessau,  Thur- 
ingia,  and  in  Bavaria.  It  commences  with  a  drying  up  of  a  few  twigs 
at  the  top,  or  on  the  side,  which  gradually  increases.  Attempts  have 
been  made  to  pollard  some  of  the  trees  affected ;  but  without  much 
Bucoese.  Everywhere  Lombardy  poplars  are  dying  off,  and  in  some 
quarters  it  is  no  longer  posdble  to  get  cuttings  to  form  roots  and 
foliage. 

The  Lombardy  poplar,  for  which  he  gives  as  its  systematic  designa- 
tion the  name  Foptdus  dilataiay  was  introduced  into  Germany  from 
ihe  north  of  Italy  about  a  hundred  years  ago,  probably  by  cuttings. 
Like  other  poplars  it  is  dioecious,  having  the  flowers  of  each  sex  on 
separate  trees.  Only  male  trees  were  acclimatised  in  the  northern 
Aofttlof,  and  they  hare  been  propagated  by  cuttings  ever  since,  without 
any  opportunity  of  reproducing  the  species  by  seeding. 

Now  these  gentlemen  say  that  when  a  cutting  takes  root,  and  the 
apparent  result  is  a  young  poplar  two  or  three  years'  old,  Uiis  small 
plant  really  remains  a  di?ided  part  of  the  tree  from  which  it  was  taken. 
The  cutting  therefore  continues  to  partake  of  the  identity  of  the  tree, 
and  remains  the  same  in  sex  and  also  in  age.  The  apparently  yonng 
cutting  may  therefore  start  its  separate  life  with  all  the  weakness  and 
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pr^diaposltioh  to  disease  and  decaj  eharaeierislao  of  an  adYaaeed  agai 
Svery  Bpeeiea  of  tree  has  a  limit  to  the  period  of  its  growtb)  aad  thoBS 
species  whiob  grow  rapidly  are  generally  short-liired.  It  may  thus 
happen  that  a  poplar  raiscni  from  a  ontting  approaches  its  age  Undi 
beforo  ifc  is  apparentlj  twenty,  and  it  dies  off  as  if  saccnmbing  to  an 
ei^eeptionally  severe  season.  By  this  reasoning  the  Lombardy  poplars 
in,  Northern  Europe  are  many  of  Ihem  much  older  than  they  seemi 
and  the  only  care  for  this  widespread  disease  would  be  a  return  to  the 
natural  method  of  raising  from  seed^  or  a  fresh  importation  from  Italy 
o(  cuttings  from  really  young  trees. 

Similarly  a  local  disease  of  two  willows,  Salix  alba  and  SaUx  pur^ 
fwrWy  is  aceonoted  for.  These  had  been  pollarded  along  the  wayside^ 
and  lately  when  it  was  wished  to  start  new  tranks  for  pollarding,  it 
was  found  that  cuttings  from  these  trees,  nsnally  so  exuberant,  re^ 
(used  altogether  to  flourish.  Both  trees  are  common  in  both  sexes  in 
Germany,  and  seed  profusely.  But  it  seems  that  for  convenienco 
they  have  always  been  propagated  by  cuttings  taken  from  the  old  hol- 
low pollards,  until  now  nature  is  exhausted. 

'  The  Tine  (  Vitis  vimfira)  is  also  adduced  as  a>  case  in  points  Its 
liability  to  the  vine  disease  and  to  the  ravages  of  the  phylloxera  is 
attributed  to  the  excessive  age  of  most  of  the  roota  at  present^  bearing 
wine  in  Europe. 

■  Although  not  mentioned  in  the  article  whioh  has  been  briefly 
summarised,  the  potato  disease  will  readily  suggest  itself  as  affosdmg 
another  instance  of  propagation  by  division,  and  where  a  periodical 
Iretum  to  the  method  of  raising  from  the  natural  seed  is  urgently 
demanded. 

Successful  experiments  hare  been  made  in  raising  the  LonU)ardy 
poplar  from  seed  at  Carlsruhe.  In  the  eold  winter  of  1879-80  there 
•stood,  side  by  side  in  the  nursery,  large  saplings  which  had  been  raised 
from  seed  and  plants  of  equal  size  which  had  proceeded  from  cnttingsu 
l-he  latter  were  all,  without  exception,  frozen  to  death,  whila  the 
seed'growa  planta  suffered  no  injury. 


Digitized  by  VjOOQ  IC 


J  J  J.   Timber    Market. 

EXTRACTS  FROM  CHURCHILL  AND  SIM'S  CEBU 

CULAR  ON  FURNITURE  WOODS. 

Londouy  January  Isty  1883. 

Mahogaky. — The  trade  of  the  past  year  has  been  generally  of 
asatifl&ctorj  character,  prices  which  were  firm  at  the  comr* 
mencement  of  the  year  have  shown  no  great  fluctuations,  but  re* 
mained  fiedrly  steady  until  the  autumn,  when  it  became  evident 
that  the  supplies  would  again  be  light,  and  figures  then  adyano* 
ed,  especially  for  straight,  sound  Togs  from  medium  to  large 
sizes,  which  haye  been  and  remain  yery  scarce.  The  Dealers 
and  Yard-keepers  having  no  accumulation  of  stocks,  have 
throughout  the  year  been  ready  buyers,  and  the  auction  saled 
i&sve  Uierefore  been  well  attended,  and  as  a  rule  showed  eonsi* 
derable  animation  ;  prospects  are  now  encouraging  for  Import* 
ers*  The  total  number  of  logs  landed  is  almost  identical  wii^ 
the  previous  year,  being  29,&5  logs  as  compared  with  29,678 
logs,  but  the  consumption  having  increased  neariy  8  per  cent^, 
the  stock  is  now  36  per  cent,  less  than  at  the  commencemeBi  of 
last  year,  and  lower  .than  at  any  corresponding  period  since 
1872,  being  only  5,758  logs,  or  uttle  more  than  two  months' 
arerage  consumption.  Honduras, — ^The  supplies,  which  have 
exceeded  1881  by  nearh"  47  per  cent.,  have  oeen  taken  freely 
iSrom  the  docks,  the  deliveries  showing  an  increase  of  fully  68 
percent.,  therefore  the  present  stock  is  only  285  logs  more  thaa 
that  brought  forward  last  year.  All  descriptions  have  sold 
steadily  and  well,  and  although  the  unusual  proportion  of  small- 
sized  and  crooked  wood  has  lately  produced  some  weakness  in 
prices  for  this  class  of  logs,  the  competition  for  straight,  sound, 
SEseable  logs  is  very  keen,  and  for  these  high  figures  are  easily 
realised,  and  further  supplies  are  much  needed.  Cargo  quotar 
tions  are  now  from  5f^.  to  i^d. 

Gbdar. — Cuba, — The  import  has  been  very  small,  bdng  63 
per  cent,  less  than  the  previous  year,  and  as  tne  deliveries  nave 
been  more  than  double  the  supplies,  the  stock  is  now  lower 
&in  it  has  been  since  1879.  In  the  absence  of  fresh  suppEes. 
prices  were  nominally  steady  until  the  autumn,  when  some  small 
parcels  arrived,  which  were  promptly  realised  at  a  considerable 
advaaee  f  prices  are  now  hign  and  very  firm.  Present  quotations 
ave*— CW^  from  5^.  to  6(2.;  H&nduras  and  Mexkcm  from  h^d*  to 
S|d« ;  iSurJnom  from  4td.  to  4^.  (nominal)  ;*  AastraHan  from  4{f. 
to  5rf.  per  feot.super  ;  Pencil  wood  from  3«.  to  4«.  per  foot  cube. 

Walntjt  Wood. — American  Block. — The  quantity  landed  at 
the  docks  during  the  past  year  was  slightly  larger  than  pre- 
mudy,  but  the  consumption  so  &r  exceeded  the  supply,  that  the 
sleek  19^  BOW  63  per  eent.  less  than  at  the  commencement 
•of  1883*    Tbreughout  the  year  the  demcmd  has  been  brisk,  and 
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prices  haye  steadily  advanced ;  at  the  present  time  there  is  a 
qnick  sale  for  all  descriptions,  and  quotations  are  very  firm. 
Jto^tan.— Planks  from  2  to  4  inches  thick  have  heen  in  good 
demand,  and  were  readily  placed,  and  in  the  later  months 
prices  have  improved.  Very  few  wide  thick  planks  have,  been 
imported,  and  for  these  there  is  some  inquiry,  but  if  narrow, 
wood  over  4  inches  thick,  is  very  unsaleable.  The  arrivals  have 
been  fully  29  ner  cent,  less  than  the  previous  year,  and 
as  the  deliveries  nave  been  maintained,  the  stock  is  now  much 
reduced.  Black  Sea. — Superior,  dark-coloured  logs  have  been 
in  good  demand,  and  have  realised  full  prices,  but  ordinary  and 

E)or  wood  has  been  neglected.  A  fair  parcel  has  just  been 
nded,  and  this,  added  to  some  remnants  of  previous  imports, 
constitutes  present  stock.  Burrs. — Several  parcels,  mostly  of  an 
inferior  character,  have  arrived,  thus  adding  to  an  already  large 
and  unsaleable  stock.  The  demand  for  Surr  Yeneers  in  the 
Cabinet  Trade  has  fallen  to  a  minimum,  and  the  small  consump- 
tion is  now  almost  restricted  to  Pianoforte  makers.  Quotations 
are — American  Black  from  4«.  to  5^.  per  foot  cube;  Italian 
from  4d.  to  5d. ;  Black  Sea  from  5d.  to  Id.  per  foot  super  ; 
Burrs  £10  to  £30  per  ton  (nominal). 

Rosewood. — Rio. — ^The  supply  has  been  larger  than  for 
several  years  past,  and  has  consisted  chiefly  of  planks  of  a  medium 
character.  The  early  arrivals  soon  passed  into  consumption,  but 
later  imports  still  remain  at  the  docks,  the  stock  being  796  planks. 
Quotations  for  parcels  range  from  £16  to  £19  for  medium,  and 
from  £20  to  £25  per  ton  for  superior  planks  of  large  sizes. 
Bahia. — ^The  arrivals  during  the  first  five  months  were  railier 
heavy,  but  the  total  import  Has  been  less  than  the  previous  year. 
There  was  a  fair  demand  for  medium  and  small-sized  planks  and 
logs,  but  prices  became  weaker  as  the  year  advanced  and  con- 
sumption fell  ofi^,  the  deliveries  being  rally  22  per  cent,  less 
than  in  1881,  and  the  stock  is  now  heavy,  viz.y  1,694  planks. 

Satin  Wood. — East  India. — ^The  stock  was  not  increased  last 
year,  but  previous  imports  had  so  far  exceeded  the  limited 
demand,  that  to  efiect  sales  repeated  concessions  had  to  be  made, 
and  prices,  which  at  the  commencement  of  the  vear  were  quoted 
at  from  £10  to  £12,  are  now  nominally  about  £6  per  ton,  which 
will  doubtless  stop  supplies  for  some  time  to  come. 

Ebony. — Ceylon. — The  almost  total  suspension  of  shipments 
Bince  the  early  part  of  last  year  has  enabled  holders  to  move  off 
stock,  which  bemg  now  very  much  reduced,  prices  are  advancing 
and  will  no  doubt  go  higher.  Good  medium  wood  is  now  worth 
from  £10  to  £12,  large-sized  prime  logs  from  £14per  ton  upwards. 

Boxwood.— -46(WMm  and  Persian. — ^There  have  been  no  ship- 
ments to  the  open  market,  the  direct  supplies  being  all  to  one 
House  here  ;  prices  are  however  high.  East  /n(2ta.T— Three  smaU 
lots  arrived,  but  the  quality  was  not  maintained  and  prices  yielded. 
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ON  THE  DISTRIBUTION  OF  FORESTS  IN  INDIA.* 
By  DIETRICH  BRANDIS,  Ph.  D. 

In  all  countries  the  character  of  forest  vegetation  mainly  depends 
on  soil,  climate,  and  the  action  of  man.  In  India  the  greater 
or  less  degree  of  moisture  is  perhaps  the  most  important  elemerifc 
in  this  respect.  Moisture  and  rainfall  are  not  identical  terms. 
Dew  and  tne  aqueous  vapour,  dissolved  in  the  atmosphere,  or 
the  water  derived  from  the  overflow  of  rivers  and  from  perco- 
lation, are  sources  of  moisture  as  important  for  the  maintenance 
of  arhorescent  vegetation  as  the  fall  of  rain  and  snow.  It  would 
greatly  facilitate  the  labours  of  the  forester,  and  of  the  botanist 
who  inquires  after  the  geographical  distribution  of  forest  trees, 
if  the  amount  of  atmospneric  moisture  and  the  formation  of  dew 
during  the  seasons  of  the  year,  in  different  parts  of  India  had 
been  sufficiently  studied  ;  but,  in  the  present  state  of  our  know- 
ledge, we  must  be  satisfied  with  dividing  India  into  regions  and 
zones  according  to  the  more  or  less  heavy  rainfall  during  the 
year.  The  arid  region,  with  a  normal  annual  rainfall  of  less  than 
15  inches,  occupies  a  large  proportion  of  the  north-west  corner  of 
India,  from  the  Salt  Range  in  the  north  to  the  mouths  of  the 
Indus  in  the  south,  and  from  the  Suleiman  range  in  the  west  to 
the  AravuUi  Hills  in  the  east.  It  includes  the  southern  portion 
of  the  Punjab,  the  province  of  Sindh,  the  States  of  Bahawalpur, 
^  Kairpur,  Bikanir,  Jessulmir,  and  the  greater  part  of  Marwar. 

i  Throughout  this  vast  region,  which  covers  an  area  equal  to  that 

'  of  the  kingdom  of  Prussia,  with  a  population  of  about  twelve 

millions,  the  rains  are  not  only  scanty,  but  most  uncertain.  It 
is  not  a  rare  occurrence  for  several  years  to  pass  in  succession 
without  any  showers,  and  then  there  is  a  heavy  downpour,  gener- 

*  The  ahoTe  has  been  re-printed  from  the  Transactions  of  the  Scottish  Arbo* 
riciiltiiral  Society,  1878,  and  was  sent  to  ns  by  Mr.  Brandis,  who  stated  that  ho 
saw  no  reason  to  make  any  alterations  at  the  present  time,  and  we  have  therefore 
reprodaced  it  for  the  bene^t  of  the  readers  of  the  **  Indian  Forester,"  few  of  whom 
mav  have  had  access  to  the  original 

l*he  map  has  been  prepared  through  the  kindness  of  Mr.  Q.  B.  Henneflsy, 
-Bepaty  Surveyor  General,  from  the  one  accompanying  the  origiiialpamphlet|iukL 
Uaa  improTttnent  on 'the  Utter  in  BMDjr  respects. 
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aDj  in  winter,  and  occasionally  in  August  or  September.  There 
are,  however,  no  regular  winter  or  summer  rains.  A  scanty, 
thorny  scrub  on  the  hills  gives  ample  employment  to  the  botanist, 
for  it  is  here  that  the  representatives  of  the  Arabian  and  Persian 
flora  mingle  with  the  vegetation  which  is  peculiar  to  India ; 
but  the  work  of  the  forester  is  mainly  confined  to  the  belts  of 
low  country  along  the  Indus  and  its  great  branches.  In  Sindh, 
•lor  instance,  the  area  of  forest  land  at  the  disposal  of  the  State 
covers  350,000  acres,  all  situated  on  the  fertile  alluvial  soil  on 
l)oth  banks  of  the  Indus,  some  of  which  is  inundated  annually  by 
the  summer  floods  of  this  large  river,  the  remainder  being  mois- 
tened by  percolation^.  In  lower  and  middle  Sindh  a  large  portion 
of  these  forests  consists  of  the  babiil  {Acacia  arahicd),  tnote  or 
less  pure,  with  a  shade  so  dense  that  very  little  grass  or  herb 
grows  under  the  trees.  In  Northern  Sindh  extensive  shrub 
forests  dP  tamarisk,  with  standards  of  acacia  and  a  poplar 
(JPqpulus  Euphraticd)y  cover  lar^e  tracts  along  the  banxs  on 
Dotn  sides  of  the  river.  As  the  Indus  changes  itd  course  from 
time  te  time,  leaving  dry  last  year's  bed,  and  breaking  through 
at  another  place,  forming  a  neW  channel,  the  fresh  banks  and 
islands  which  are  thus  thrown  up  are  covered  at  once  by  a  deiise 

frowth  of  self-sown  seedlings  of  tamarisk,  with  a  spirinkling 
ere  and  there  of  the  acacia  and  poplar ;  while  in  other  places 
large  tracts  of  old  forests  are  carried  away  by  the  encroachments 
of  the  river.  Outside  these  forests,  a  little  further  inland,  but 
•8t31  to  a  certain  extent  under  the  moistening  influence  of  the 
rivei^  are  vast  tracts  of  kundi  or  jhand,  an  acacia-like  tree  {Pro- 
soma  9picifferayy  Salvadora.  and  an  arborescent,  leafless  caper 
{Capparia  apJiyUa) ;  and  further  north,  in  the  Punjab,  wheire 
the  rainfall  is  more  regular,  and  its  annual  amount  approaches 
or  exceeds  10  inches,  aiy  and  scanty  woods,  mainly  Composed 
of  Prosopisy  Capparisj  aind  Salvadoray  Cover  a  vast  extent  of 
country  on  the  high  ground  between  the  rivers  of  that  province. 
!these  woodlands  are  commonly  known  under  the  name  of  rnkhd, 
land  they  extend  far  into  the  second  zone,  which  may  be  termed 
the  dry  region  of  India,  and  in  which  the  normal  rainfall  is  be- 
tween 15  and  30  inches. 

there  are  two  zones  of  dry  country, — one  surrounding  the  arid 
re^on  on  the  north  and  east,  in  a  belt  from  100  to  200  miles 
-wide,  leaving  the  foot  of  the  Himalayan  range  about  Umballa, 
liouching  {he  Ganges  at  Fattehgarh,  and  including  Delhi,  Agra, 
Jhansi,  Ajmere,  and  Deesa.  This  I  propose  cafiing  the  nor- 
thern dry  zone ;  its  natural  forest  vegetation  is  scanty,  but  bet- 
ter than  that  of  the  arid  region.  In  some  of  the  States  of  Bsy- 
putana  there  are  extensive  woodlands  carefully  preserved,  to  fur- 
nish oover  for  ^ame,  a  regular  stlpply  of  wood  and  ^ass,  and  in 
times  of  drought,  pasture  for  the  cattle  of  the  vicinity.  In  tfa^ 
tiLortk  these  woods  consist  of  Acacia  and  Ptoaopis  ;  furaier  soutii, 
maiuly  of  a  species  of  iAncyeiMW,  m  beamtira  ir^  with  soudl 
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ktteSy  drooping  branches,  and  dease  foliage,  vbioh  olotkes  tW 
slopes  of  the  old  fort  of  Chittore  and  qtber  hills  in  Meywar,.  aii4 
is  ttM3  principal  tree  of  the  sacired  groves  of  that  country,    On, 
the  Araralli  Hills  in  Meywar^  whete  cultiyation  mainly  depend^; 
on  the  water  stored  up  in  tanks,  the  value  of  preseFvinc  thA 
scanty  thorny  scrub  on  the  hills,  in  order  to  regulate  the  nlUng 
of  the  tanks  from  rain,  is  recognised  by  some  of  the  larger  lancU 
holders.    Nor  must  we  forget  that  we  owe  the  maint^luince  of 
tibe  forests  in  Sindh  and  of  the  rukhs  in  thiQ  Punjab  entirel}; 
to  the  action  taken  by  the  former  rulers ;  and  that  during  th& 
first  period  after  the  occupation  of  the  country,  the  action  of  the» 
British  Government  has  not  in  all  eases  been  favourable  to  the 
preservation  of  the  forests  and  i^oodlands  in  the  ajcid  and  dry 
regions  of  India.    Great  exertions  have,  however,,  been  made  oJf 
late  years  to  make  up  in  some  measure  for  past  neglect  in  thia 
respect,  and  in  the  Punjab  extensive  plantations  have  been  estab«i 
lished  since  1865,  which  now  cover  upwards  of  12,000  acres,  the 
main  object  in  the  formation  of  these  new  forests  being  to  pron 
vide  fuel  for  the  consumption  of  the  railways,  and  fuel  and  tim-r 
her  for  the  large  towns  in  that  prorince.    The  first  commence^ 
fEient  of  these  plantations  was  made  by  Dr.  J.  L.  Stewart,  thq^ 
author  of  several  valuable  books  and  papers  on  the  vegetatibA 
of  North-Western  Indian    There  is  a  second  dry  region  in  iske 
Peninsula,  comprising  part  of  the  Deccan,  the  Maidm  or  opei^ 
epontry  of  Mysore,  and  several  districts  of  the  Madras  Presi- 
dency.   Exceptionally  moist  places  are  within  its  limits,  such 
as  Km^ore,  which,  being  situated  3,000  feet  above  the  sea, 
has  35  mches  raiu  ;  but  upon  the  whole,  and  excluding  suca 
hills  as  rise  considerably  above  the  table-land  of  South  Indiaj^ 
this  belt,  which  stretches  from  Nasik  in  the  north  to  Cape- 
Comorin  in  the  south,  has  a  normal  rainfall  of  less  than  30  inr 
ches.    This  belt  includes  Poena,  Bellary,  and  Kurnool  in  tb^. 
north,  and  Madura  and  Tinnevelly  in  the  south.    Over  a  great 
part  of  it  is  found  the  sandal-wood  (Santcdum  album)^  a  small 
tree  with  fragrant  heart-wood,  which  comes  up  here  and  thei^e 
in  bushes  and  hedges,  but  does  not  grow  gregariously,  and  does- 
not  form  pure  forests.    Large  quantities  of  this  delightfull;^ 
fragrant  wood  are  used  for  carving  and  inlaid  work,  as  incea^O; 
in  Hindoo  temples,  and  there  is  a  considerable  export  of  it  tQ 
China. 

Outside  these  two  dry  zones  the  normal  annual  rainfall 
exceeds  30  inches,  save  north  of  the  fir^t  great  snowy  range  of 
the  Himalaya,  where  rain  and  snow  are  scanty,  and  the  country 
consequently  arid  and  bare.  The  rest  of  India  has  a  rainfall 
greater  than  that  of  Europe.  Yet  really  thriving  forests  are 
only  found  where  the  fall  exceeds  40  inches,  and  rich  luxuriant 
legetation  is  limited  to  those  belts  which  have  a  much  higher 
lainfall.  It  must  be  borne,  in  mind  that  the  annual  meo^ 
t§i||p§p^tiire  of  Cwtf al  Eijff^e  raiig^  betw^^  4&^  an4  §C^* 
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while  that  of  India  is  as  high  as  75°  to  85°.  Under  '  a  higher 
temperature  a  larger  amount  of  moisture  is  required  to  produce 
rich  yegetation.  At  the  same  time,  in  India,  the  supply  of 
moisture  is  unequally  distributed  over  the  seasons  of  the  year. 
In  most  districts  the  year  divides  itself  into  two  unequal  parts, 
-^a  long  dry  season,  and  a  short  rainy  season.  In  most 
provinces  of  India  the  principal  rains  are  summer  rains,  due  to 
the  prevalence  during  that  season  of  the  south-west  monsoon, 
and  the  most  humid  regions  are  those  tracts  which  are  fully 
exposed  to  the  influence  of  these  moist  south-westerly  winds. 
In  addition  to  these,  there  are  Christmas  or  winter  rains  in 
Northern  India,  but  they  only  last  a  lew  days,  or  at  the  out- 
side a  week  or  two,  and  are,  moreover,  extremely  uncertain  and 
irregular.  On  the  eastern  coast  of  the  peninsula  the  summer 
rains  are  slight,  the  principal  fall  coming  with  north-easterly 
winds  in  October  and  November.  But  in  the  greater  part  of 
India  the  dry  season  lasts  from  November  to  May,  the  rains 
commencing  between  May  and  July,  and  ending  between 
August  and  October.  In  the  moister  districts  the  rains  com- 
mence early  and  last  longer,  while  in  the  dry  belts  there  is  rain 
only  during  two  or  three  months  of  the  jrear  ;  and  in  the  arid 
region  the  rainfall  is  altogether  uncertam. 

The  temperature  during  this  long  dry  season  is  coolerat  first  and 
warmer  afterwards.  The  mean  temperature  of  the  three  months, 
December,  January,  and  February,  generally  termed  the  cool 
season,  ranges  between  60°  in  the  Punjab,  and  79°  in  the  south  of 
the  Peninsula.  During  these  months  dew  is  formed  more  or  less, 
regularly,  and  contributes  much  to  the  maintenance  of  vegetation 
particularly  in  the  dry  and  arid  zones.  Radiation  is  so  power- 
ful during  this  season  that  frost  is  not  of  uncommon  occurrence 
in  the  plains  and  lower  hills  of  Northern  and  a  part  of  Central 
India.  These  night  frosts  have  interfered  much  with  the  satis- 
factory progress  of  the  plantations  in  the  Punjab,  and  as  far 
south  as  Sukkur  on  the  Indus,  in  latitude  27°  30',  and  the  Sat- 
piira  I'ange  in  the  Central  Provinces,  in  latitude  23°,  frost  is  a 
serious  diflSculty  in  arboriculture.  As  far  south  as  Calcutta, 
ice  can  be  made  on  carefully  prepared  beds  covered  with  straw, 
shortly  before  sunrise  on  a  stiU,  clear  morning.  The  mean  tem- 
perature of  the  three  months  which  follow,  which  are  generally 
called  the  hot  season,  is  75°  in  the  Punjab,  85°  along  the  coast- 
line, and  90°  in  the  interior  of  the  Peninsula,  and  this  dry  heat, 
with  the  hot  scorching  winds  which  blow  over  a  great  part  of 
India  during  these  months,  makes  this  season  extremely  trying 
to  forest  vegetation. 

With  the  exception  of  the  extensive  evergreen  forests  of  the 
Himalaya,  and  the  limited  tracts  of  evergreen  forests  in  the  plains 
and  lower  hills  of  the  humid  regions,  the  great  mass  of  forests  in 
India  are  deciduous,  and  they  are  bare  and  leafless  during  the  hot 
ieason*    During  this  time  of  the  year,  the  sojourn  inifae  Indian 
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forests  is  not  pleasant.  No  shade^  no  protection  against  the  fierce 
rays  of  the  sun,  great  scarcity  of  water  in  many  parts,  and  a 
tent  or  hnt  with  a  temperature  in  its  coolest  part  of  105°, — these 
are  conditions  of  existence  which  are  not  easily  forgotten.  De- 
ciduons,  however,  as  applied  to  trees,  is  a  relative  term.  The 
only  difference  is,  that  an  evergreen  tree  retains  its  leaves  long- 
er than  one  which  is  called  deciduous.  Thus  the  spruce  and  sil- 
ver-fir retain  their  needles  from  seven  to  eleven  years,  the  Span- 
ish Ptnv8  pinsapo  and  the  Araucaria  retain  them  even  longer, 
hence  the  full  foliage  and  the  dense  shade  of  these  trees.  On 
the  other  hand,  the  needles  of  the  Corsican  and  Austrian  fir 
(Finns  laricio)  remain  three  to  four  years;  and  the  Scotch  fir, 
with  lighter  foliage,  has  needles  of  two  or  three  years  only  on 
its  branches.  The  sal  tree  (Sharea  robu8td)y  one  of  the  most 
important  timber  trees  of  India,  with  strong,  hard,  heavy  wood, 
which  forms  extensive  forests  along  the  foot  of  the  Himalaya 
and  in  the  eastern  part  of  Central  India,  retains  its  leaves  nearly 
twelve  months  ;  the  old  leaves  fall  gradually,  and  the  foliage 
gets  thinner  and  thinner,  until  the  new  flush  of  leaves  breaks  out 
in  March  or  early  in  April.  So  that  although  a  sdl  forest  is  hot 
during  that  time  of  the  year,  and.  there  is  not  much  shade,  yet  the 
tree  is  never  completely  bare.  The  teak  tree,  on  the  other  hand, 
which  may  be  called  the  king  of  Indian  timber  trees,  on  account 
of  its  useful,  durable,  strong,  and  yet  not  very  heavy  wood,  sheds 
its  leaves  as  early  as  January,  and  is  leafless  for  four  or  five 
months,  though  this  again  depends  upon  the  supply  of  moisture, 
for  in  low  humid  places  the  tree  often  continues  green  through- 
out February.  Fortunately  for  foresters  in  the  hot  dry  provin- 
ces of  India,  there  are  to  be  found  in  most  dry  deciduous  forests 
one  or  two  kinds  which  break  out  in  leaf  sooner  than  the  others, 
and  I  have  spent  many  an  hour  during  the  heat  of  the  day  under 
the  grateful  shade  of  what  we  call  the  forester's  friend  (Scfdeichera 
trijuga)j  a  tree  remarkable  for  its  extremely  heavy  wood,  the  cubic 
foot  weighing,  when  perfectly  dry,  over  70  lbs.,  or  nearly  three 
times  the  weight  of  common  deal. 

The  grass  and  fallen  leaves,  in  these  dry,  deciduous  forests, 
dry  up  rapidly  during  this  season,  and  towards  March  and  April 
everything  is  so  scorcned  that  it  is  as  inflammable  as  tinder,  so 
that  the  smallest  spark  is  sufiicient  to  create  a  conflagration. 
These  jungle-fires  are  almost  a  regular  annual  institution  in  the 
deciduous  forests  of  most  provinces.  In  some  instances,  they 
are  caused  by  accident,  but  in  the  majority  of  cases  they  arise 
from  the  temporary  clearings  made  by  cutting  and  burning, 
and  the  custom  of  the  herdsmen  to  bum  down  tne  old  grass  in 
order  to  cause  the  fresh  tender  shoots  to  spring  up  as  fodder  for 
their  cattle.  It  is  true  that  these  fires  clear  the  ground,  and 
make  walking  through  the  forest  easier  ;  and,  up  to  the  present 
time,  many  otherwise  observant  people  in  India  have  been  of 
qdoion  that  these  fires  are  not  miscmevous,  and  might  in  soma 
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I  ba  beneficial    The  damagei  however,  done  Ij  them  defief 
oalculation.    MUUodb  of  ^eeds  and  seedlings  are  destroyed,  treea 
of  all  ages  are  injured,  and  ofken  killed,  the  bark  is  scorched  and 
burned,  the  wood  exposed  to  the  air,  dry  rot  sets  in.  and  the  tree 
gets  hollow  and  useless  for  timber.    One  of  the  most  remarkable 
^cts  in  the  working  of  the  Indian  forests  in  the  plains  and  lower 
hills  has  been  the  large  proportion  of  hollow  ana  unsound  trees. 
In  many  forests  one«nalf,  in  others  three-fourths  of  the  mature 
tree?  are  hollow.    To  a  certain  extent  this  is  due  to  the  old  age  of 
the  timber  felled ;  but  experience  elsewhere  proves  that  old  age 
ean  only  account  for  o,  small  proportion  of  the  hollow  and  un- 
9ouad  trees.    The  annual  jungle-fires  are  the  principal  cause  of 
this  mischief »    In  this  respect  all  deciduous  forests  in  India  suffer 
alike.    With  regard  to  reproduction,  that  is,  the  growth  of 
seedlings,  some  trees  are  better  off  in  this  respect  tmm  others* 
Thus  the  s&l  tree  ripens  its  seed  about  the  commencement  of  the 
rains,  after  the  jimgle-fires  have  passed  through  the  forest.    The 
voung  plants  thus  germinate  at  once  in  great  abundance.    The 
lungle-fires  of  the  coming  season  kill  a  good  many,  and  cause  a 
large  proportion  of  the  others  to  grow  hollow  ;  but  in  the  dense 
mass  of  seedlings  which  clothes  the  ground  under  the  parent  treea 
In  a  s&l  forest,  the  damage  done  is  comparatively  small.    This, 
to  a  certain  extent,  explains  how  the  s&l  forests  are  nearly  pure, 
the  stronger  tree  in  the  matter  of  reproduction  predommating 
over  all  the  rest.    The  teak,  on  the  other  band,  ripens  its  seed 
early  in  the  dry  season,  the  jungle-fires  consume  large  quantitie9 
of  it ;  a  smaller  proportion  of  seedling3  spring  up,  and  these  are 
either  killed  or  cut  down  to  the  root  year  after  year  by  the  fires. 
Meanwhile,  the  root  stock  increases  in  size  every  year  by  the 
action  of  the  shoots,  which  come  up  during  the  rains,  and  at  last, 
often  after  the  lapse  of  many  vears,  it  produces  a  shoot  strong 
enough  to  outlive  the  fires.    Thus  what  appears  a  seedling  plant 
of  ted£  i^  in  most  cases  really  a  coppioe  shoot  from  a  thick 
gnarled  root-sto<^,  bearing  the  scars  of  successive  generation^  of 
shoots,  which  were  burned  down  by  the  annual  fires. 

Protection  against  fires  is  not  an  easv  task  in  our  European 
fi^ests.  Many  square  miles  of  Scotch  nr  in  Eastern  Prussia, 
where  this  widely  spread  tree  is  the  prevailing  kind,  have  at 
various  times  been  burned  down,  and  in  the  cork  oak  and  Pinua 
maritima  forests  of  Provence  the  ravages  have  been  terrible,  the 
long  summer  drought  of  Eastern  Europe  and  of  Southern  France 
having  in  this  respect  the  same  effect  as  the  long  dry  season  in 
India,  But  i^  India  the  task  has  been  a  particularly  difficult 
one.  The  first  step  was  to  convince  people  that  these  fires  were 
injurious,  and  when  that  was  accomplished,  to  isolate  the  tracts 
to  be  protected  by  clearing  broad  firepaths  round  them,  and 
burning  down,  early  in  the  dry  season,  all  crass  and  Jeaves  in  a 
broad  belt  surrouAdrng  the  forests.  The  credit  of  having  been  the 
firti  to  t«]b9  VihaA4  lii9  impQrta^t  work  p»  ^  l$^ge  scale  js  d^e 
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lo  Colohd  Ftofisoti,  jXl  thosd  days  in  charge  of  the  fof eitfl  k  Chd 
Central  Provinces,  and  now  holding  a  most  important  position  ifl 
the  Forest  Department  under  the  Government  of  India.  It  iA 
mainly  due  to  his  energy  and  perseverance  that  fires  have  beett 
kept  out  for  more  than  six  years  from  a  large  forest  traOt  of 
30  square  miles,  called  the  Bori  Forest,  producing  teak,  bam* 
boos,  and  various  useful  trees^  ih  the  Satpiira  rauge^  Thd 
effect  has  been  marvellous,  and  if  these  exertions  are  steadily 
leontinued,  this  forest  promises  to  become  one  of  the  most  talu*^ 
able  in  the  central  parts  of  India* 

From  ^hat  has  been  said,  it  wiU  be  understood  that  in  thd 
plains  and  lower  hills  of  India  the  annual  repose  of  arboi'esoent 
vegetation  is  not  caused  by  the  cold  of  i^intei^,but  mainly  by  thd 
drought  of  the  hot  season.  Shortly  before  the  rains  set  in^  of 
with  the  early  showers  which  precede  the  monsoon,  most  treetf 
K^lotfae  themselves  with  fresh  green,  and  in  the  arid  region,  whefd 
dve  periodical  summer  rains  are  wanting,  the  summer  floods  of 
the  river  revive  the  forest  growth  on  its  banks  aftef  the  long 
xlrought  of  the  dry  season.  In  those  parts  of  India  which  hate  A 
heavy  monsoon,  the  temperatiire  is  generally  somewhat  IdWef 
dtiring  the  sumiiier  months,  June,  July,  and  August,  than  during 
the  preceding  hot  season*.  Thus  it  is  that  on  the  Western  coast  of 
ihe  peninsula  the  mean  temperature  of  the  hot  season  is  85^^  and 
iliat  of  the  three  succeeding  months,  when  the  sky  is  Overcali 
with  clouds,  and  the  force  of  the  sun's  rays  is  i-arely  felt,  is  only 
between  80°  and  82°.  On  the  Burma  coast  also,  in  Akyab, 
Bangoon,  and  Moulmein,  the  mean  temperature  of  the  monsoon 
fnonths  is  somewhat  lower  than  that  of  the  preceding  hot  senisoni 
Ifhe  relief  from  the  incessant  powerful  action  of  the  sun's  rayd| 
broU^t  about  by  the  storms  of  the  monsoon,  and  the  cloudy  and 
fainy  weathet  which  follows,  is  delightful*  It  is  not  the  veget^ 
tioh  only  which  revives  ;  the  whole  animated  nature  feels  the 
pleasant  change.  This  relief  is  denied  to  the  arid  region.  Kete^ 
va  the  north-west  corner  of  India,  the  temperature  continues  to 
rise  higher  and  higher  with  the  sun,  and  the  result  is,  that  in 
June,  Jnly,  and  August,  the  highest  mean  temperature  is  found 
in  the  arid  zone  of  India.  Thus  Multan  has  a  mean  temperattird 
of  77°  during  what  is  termed  the  hot  season  in  other  parts  of  India, 
and  of  92°  during  June,  July,  and  August ;  and  at  Jacobabad,  in 
Sindh,  the  mean  temperature  during  these  months  is  as  high  as 
1S6°.  .Where,  however,  sufficient  water  is  supplied  by  irrigation^ 
theite  high  temperatures  stimulate  vegetation  in  a  remarkable 
manner.  The  station  of  Jacobabad  is  a  striking  e&amnle  of  thto 
^fkct  of  water  supply  in  that  climate.  It  was  foundea  in  1844 
by  General  Jacob,  in  the  midst  of  a  barren,  treeless  desert.  A 
canal  was  led  to  it  from  the  Indus,  and  now  the  plain  is  a  dense 
forest  of  babiU  and  other  trees,  upwards  of  60  feet  hig|[, 
Weltering  the  houdes  and  gardens  of  the  inhabitants.  A  ride  i^ 
%  fo^  mSed  tekea  yot  into  the  desert  which  IskirtA  the  lalk  ^ 
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BelacUstan,  a  level  plain  of  splendid,  fertile,  aUnvial  soil,  bnt 
hard,  naked,  and  barren,  like  a  threslung  floor,  without  shrub, 
herb,  or  grass,  except  in  the  vicinity  of  the  canals,  where  vegeta-    - 
tion  is  rich  and  luxuriant. 

In  the  Himalayan  Hills,  vegetation  rests  in  winter  as  it  does  in 
Europe,  and  in  the  vast  tracts  of  those  mountain  ranges  the 
forester  finds  himself  surrounded  by  forms  similar  to,  and  in  a 
few  cases  identical  with,  the  trees  and  shrubs  of  Europe.  The 
climatic  conditions  are  analogous,  though  not  identical.  At  the 
higher  elevations  the  year  divides  itself  into  the  four  seasons 
with  which  we  are  familiar  in  Europe,  but  the  main  supply  of 
moisture  is  in  summer,  and  the  summer  rains  are  preceded  by  a 
long  dry  season,  which  is  much  warmer  than  the  spring  is  in 
Central  Europe.  In  the  outer  ranges  the  rains  are  heavyj  but  the 
whole  falls  in  torrents  wilfiin  a  few  months,  and  has  not,  therefore, 
the  same  effect  upon  vegetation  as  the  uniformly  distributed 
moisture  of  our  own  climate.  There  are  other  points  of  difference 
in  the  climate  of  the  higher  Himalayan  ranges  and  of  Central 
Europe,  and  this  explains  that  some  of  the  hardiest  Himalayan 
trees,  which  grow  at  an  elevation  of  12,000  feet,  within  a  few 
thousand  feet  of  the  line  of  perpetual  snow,  such  as  the  silver  fir 
(Pinus  Wdhiana),  refuse  to  thrive  in  Great  Britain  and  on  the 
Continent.  Even  the  deodar  (Cedrus  Deodara)  and  the  blue 
Himalayan  pine  (Pinus  excelsa)^  which  are  common  in  parks  and 
gardens  in  England,  do  not  thrive  in  many  parts  of  Europe. 

There  is  a  great  difference  in  the  total  rainfall  in  the  outer  and 
inner  belts  of  the  Himalayan  forests.  At  Simla,  and  in  the 
vicinity,  on  the  outer  ranges,  the  fall  is  from  70  to  80  inches, 
and  here  the  deodar  attains  a  diameter  of  2  feet  in  from  60 
to  80  years.  The  moist  southerly  currents  which  prevail 
in  summer  pass  over  the  hot  plains  of  the  arid  re^on  without 
depositing  tneir  moisture  ;  but  as  soon  as  they  are  Drought  into 
contact  with  the  cooler  air  of  the  hills  and  forced  upwards  into 
regions  of  less  atmospheric  pressure,  condensation  begins,  and 
their  surplus  moisture  is  deposited  in  the  shape  of  torrents  of  rain. 
Thus,  there  is  on  the  outer  ranges  of  the  north-west  Himalaya  a 
narrow  belt,  not  more  than  30  miles  wide,  with  a  rainfall 
exceeding  75  inches.  Further  inland  the  fall  decreases  rapidly — 
Kotgurh,  for  instance,  distant  40  miles  from  Simla,  has  38  inches 
only.  Beyond  the  first  snowy  range  the  rains  are  scanty.  Here, 
at  the  same  elevation  as  in  the  vicinity  of  Simla,  the  deodar 
takes  from  150  to  200  years  to  attain  a  diameter  of  2  feet ; 
higher  up  the  valley,  at  a  distance,  as  the  crow  flies,  from  the 
plains  of  120  miles,  spontaneous  arborescent  vegetation  ceases 
entirely,  the  last  being  the  tree  juniper  (Junvperus  exeelsa\ 
fine  specimens  of  which  may  be  seen  growing  in  Kew  Gar- 
dens. 

The  moist  zone,  with  a  normal  annual  rainfall,  exceeding  75 
inches,  which  comprises  the  outer  Himalaya,  extends  north-west 
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as  far  as  the  Dhaola-dhar  range,  which  borders  the  fertile  district . 
of  Kangra.  Beyond  this  the  fall  even  on  the  outer  hills  is  less. 
Thnsy  the  station  of  Abbottabad,  between  the  rivers  Jhelum  and 
Indus,  has  only  41  inches.  South-eastward  the  moist  zone 
widens.  In  Lower  Bengal  the  line  which  indicates  its  limit 
passes  through  Dacca,  reaching^  the  coast  west  of  Chittagong,  so 
that  Assam,  the  Khasia  Hills,  Bilhet  and  Cachar,  Tipperah,  and 
Eastern  Bengal,  are  all  included.  This,  the  north-eastern  moist 
region  of  India,  also  comprises  Arracan  and  the  coast  districts  of 
British  Burma.  The  eastern  portion  of  this  extensive  moist  belt 
has  a  much  heavier  rainfall  than  the  north-western  portion,  and 
here  again  it  is  heaviest  on  the  mountains.  Thus,  Darjiling,  in 
British  Sikkim,  atan  elevation  of  about  7,000  feet,  has  125  incnes; 
and  Gherranunji,  the  former  sanatarium  on  the  Khisi  Hills,  at 
4,000  feet,  nas  an  annual  fall  of  600  inches,  or  50  feet.  On  the 
Burma  coast  also  the  rain  is  heavy.  Thus  Akyab,  the  chief  town 
of  Arracan,  has  219  ;  Tavov  further  south,  on  the  Tenasserim 
coast,  has  201  inches ;  and  Kangoon,  situated  at  some  distance 
from  the  sea  in  a  wide  extent  of  nearly  level  coxmtry,  has  85 
inches. 

On  the  higher  mountain  ranges  of  this  extensive  moist  region 
forests  of  pines  and  other  corners  extend  from  the  north-west 
Himalaya  southwards  to  the  motmtains  of  Burma.  The  deo- 
dar has  its  eastern  limit  in  Kumaon,  but  there  are  other  coni- 
ferous trees,  which  extend  over  the  eastern  part  of  the  Himalaya 
range.  One  of  the  finest  of  these  is  Pinua  Kasya^  which  is 
found  as  far  south  as  the  high  motmtains  between  the  Salween 
and  Sitang  rivers  in  British  Burma.  These  mountains  are  the 
seat  of  a  numerous  Karen  population,  formerly  an  idle,  drunken, 
and  lawless  race,  which,  through  the  teaching  of  Christianity, 
brought  to  them  by  American  missionaries,  have  become  an  in- 
dustnous,  sober,  and  peaceful  people.  Some  of  their  villages 
are  in  the  midst  of  these  splendid  pme  forests,  and  I  have  often, 
when  coming  from  the  teak  forests  in  the  hot  valleys  of  the 
Salween  and  Sitang,  been  refreshed  by  the  delightful  fragrance 
and  cool  shade  of  the  pine  trees  on  these  hills.  But,  as  if  to  re- 
mind the  botanist  that,  though  in  a  pleasant,  cool  mountain  cli- 
mate, he  is  within  the  tropics,  and  only  19^  distant  from  the 
equator,  there  is  an  underwood  of  the  sago  palm  (Cycas)  under 
the  pine  trees,  and  most  of  the  Karen  viUages  are  surrounded  by 
the  gigantic  bamboo,  which  yields  the  posts,  rafters,  walls,  and 
floors  of  their  houses.  The  joints  of  this  b«unboo  are  so  large 
that  they  are  used  as  water  pails  and  buckets.  There  is  another 
pine  tree  in  Burma,  nearly  related  to  a  Japanese  species,  which 
grows  at  a  lower  elevation  in  the  midst  of  the  dry  and  hot 
tropical  deciduous  forests. 

These  tropical  and  sub-tropical  pines,  however,  are  not  vet  of 
much  practical  importance.  The  production  of  teak  timber  is 
the  main  object  which  the  forester  has  in  view  in  those  parts  of 
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the  country.    The  export  of  teak  timber  from  Rangoon  is  of  old 
date  ;  but,  under  the  Burmese  rule,  the  quantity  exported  never 
came  to  any  very  large  amount.     When  the  province  of  Tenas- 
serim  became  British  in  1826,  the  Attaran  forests,  which '  are 
situated  south  of  the  town  of  Moulmein,  were  worked  with  great 
energy,  and  yielded  large  quantities  of  excellent  timber.     The 
supply  from  that  source,  however,  soon  diminished,  and  thus  the 
attention  of  timber  traders  was  directed  to  the  extensive  teak- 
producing  forests  bejrond  the  British  frontier,  on  the  Salween 
river  and  its  tributaries,  and  from  that  time  the  importation  of 
foreign  timber  into  Moulmein  has  steadily  increased  until  within 
the  last  few  years,  when  the  quantitv  floated  down  decreased, 
mainly  because  thfe  stock  of  good  timber  in  the  vicinity  of  the 
river  and  its  tributaries  had  gradually  become  less.     Soon  after 
the  annexation  of  Pegu  in  1853,  the  forests  of  that  province 
were  placed  under  a  regular  system  of  administration,  and  in 
1858  this  system  was  extended  to  the  forests  in  the  province  of 
Martaban  and  Tenasserim.    The  result  has  been,  that,  without 
impairing  their  productiveness,  the  out-turn  of  the  forests  in 
British  territory  has  gradually  been  raised  from  an  insignificant 
figure  to  a  very  considerable  amount ;  so  that  within  the  last 
five  years  they  have  yielded  between  one-third  and  one-half  of 
the  total  quantity  of  teak  timber  brought  to  the  principal  sea- 
ports.   The  timber  trade  of  the  Burma  ports  is  not  large  as 
compared  with  that  of  Canada,  yet  it  is  of  considerable  import- 
ance, the  export  amounting  to  about  100^000  tons  annually, 
with  a  value  of  about  £700,000.    The  forests  in  the  King  of 
Burma's  territory  ;  in  Siam   and   the   Karenee  countir,  are 
much  more  extensive  and  rich  in  fine  timber  than  those  m  our 
territory  ;  yet,  unless  placed  under  a  regular  system  of  manage- 
ment, they  will  surely  be  exhausted  before  long,  and  on  that 
account  we  must,  to  a  great  extent,  look  to  the  forests  within 
British  territory  for  the  maintenance  of  the  supply  in  future. 
It  is  satisfactory  that  the  eflbrts  to  protect  and  improve  the 
forests  in  British  Burma  have  also  fiuancially  been  remunerative. 
Within  the  last  four  years  the  gross  revenue  from  these  forests 
has  fluctuated  between  £64,700  and  £98,400,  and  the  net  an- 
nual surplus  to  the  State  has  been  between  £31,900  and  £56,500. 
The  teak  tree  in  Burma,  as  elsewhere,  is  found  in  the  dry 
deciduous  woods,  never  forming  pure  forests,  but  always  grow- 
ing in  company  with  a  large  number  of  bamboos  and  other 
trees.     Its  growth  is  rapid  while  young,  but  slow  at  a  more 
advanced  age.     In  1862  I  sent  a  few  te^  poles,  30  feet  long, 
to  the  great  London  Exhibition  ;  they  had  attained  that  size  in 
two  years,  in  a  moist  part  of  the  country,  on  rich  soil,  and  pro- 
tected from  fire.    On  the  other  hand,  the  results  of  researches 
made  regarding  the  age  of  mature  trees  have  led  us  to  the  con- 
clusion tnat  more  than  100  years  are  required  on  an  average 
for  the  teak  tree  to  attain  a  diameter  of  2  feet.    The  fires  dear 
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the  ground  annually  of  dry  leaves  and  grass,  which  would  other- 
wise form  vegetable  ihould,  enrich  the  soil,  and  keep  it  moist 
and  loose.  Tne  bare  ground,  exposed  to  the  full  force  of  the 
sun,  dries  up  rapidly  with  a  hard  baked  surface,  the  rains  of  the 
monsoon  rush  down  the  hills  and  slopes,  and  the  ashes,  the  re- 
mits of  the  fires,  are  washed  away,  without  contributing  much 
to  the  nourishment  of  the  trees.  Tnus  the  fires  do  not  only  injure 
the  regeneration  of  the  forest,  cause  the  timber  to  grow  up  nol- 
low  and  unsound,  but  they  also  impair  the  productiveness  of  the 
soil,  and  retard  the  rate  of  growth  of  the  b*ees.  In  Burma  the 
fires  are  principally  caused  by  the  practice  of  toungya  cultiva- 
tion. The  forest,  instead  of  being  converted  into  permanent  fields, 
is  cut  down  in  January  ;  and  in  March  or  April,  when  the  large 
mass  of  stems,  branches,  and  bamboos,  which  cover  the  ground, 
have  become  puflSciently  dry,  it  is  burned.  On  the  first  rainfall, 
rice,  cotton,  and  vegetables  are  sown,  and  yield  an  abundant  har- 
vest, no  ploughing  and  digging,  only  weedine  and  reaping  being 
necessary.  In  some  cases  a  second  crop  is  taken ;  but  after  that, 
and  more  often  after  the  first  crop,  the  field  is  abandoned,  a  fresh 
piece  of  forest  is  selected  for  burnmg,  and  in  this  manner  destruc^ 
tion  spreads  rapidly  over  large  areas.  Some  of  the  finest  teak 
forests  in  British  Burma  have  been  destroyed  by  these  clearings ; 
and,  with  the  steady  increase  of  population  under  British  rule,  the 
injury  done  by  this  erratic  kind  of  husbandry  has  become  enor- 
mous. This  mode  of  wandering  cultivation  is  practised  through- 
out the  wilder  parts  of  India  ;  in  Mysore,  where  it  is  known 
under  the  name  of  kumri,  it  was  possible,  about  20  years  ago, 
to  protect  the  forests  by  stepping  this  practice  throughout  the 
country.  This  result  was  mainly  due  to  the  exertions  of  Dr. 
Cleghom,  for  many  years  Conservator  of  Forests  in  the  Madras 
Presidency,  and  afterwards  employed  by  the  Government  of 
India  in  the  organisation  of  forest  administration  in  the  pro- 
vinces of  Northern  India.  In  Burma,  such  a  summary  course 
of  procedure  was  not  found  practicable,  and  instead  of  protecting 
the  whole  of  the  forests,  all  that  could  be  done  was  to  prohibit 
tongya  clearings  in  a  limited  extent  of  the  best  teak-producing 
tracts,  and  in  those  localities  which  were  set  apart  for  the  for- 
mation of  new  teak  forests  by  plantint;. 

The  selection  and  demarcation  of  these  tracts,  which  will 
eventually  be  the  State  forests  in  that  province,  has  not  progress- 
ed rapidly,  and  these  reserved  forests  in  Burma  do  not  yet  amount 
to  more  than  about  80,000  acres,  1,600  acres  of  which  have 
been  covered  with  teak  plantations. 


(lb  be  continued). 
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TRANSLATION  OF  M.  PUTON'S  AM^NAGEMENT 

DES  FOrStS. 

B.'-'Wbrking  scheme  of  an  irregular  high  forest j  in  which  the 
standing  crop  is  complete. 

As  far  as  the  yield  of  timber  is  concerned,  it  matters  little 
whether  or  no  the  compartments  of  a  forest  are  arranged  in 
regular  succession  of  ages ;  it  might  even  happen  that  a  pro- 
prietor possesses  several  isolated  woods,  and  works  them  all  in 
accordance  with  one  general  scheme.  But  as  regards  facility 
of  management,  and  protection,  and  disposal  of  produce,  regu- 
larity is  always  very  advantageous.  What  may  not  prove 
inconvenient  in  the  case  of  a  private  wood,  may  be  otherwise 
for  a  Government  forest,  intended  to  supply  the  wants  of  a 
certain  district,  or  for  a  communal  forest,  which  should  furnish 
produce  within  easy  reach  of  the  inhabitants  of  the  commune. 
The  framer  of  the  working  scheme  should,  therefore,  always 
endeavour  to  introduce  this  desirable  regularity  in  the  arrange- 
ment of  the  standing  crop  ;  and  with  tnis  object  he  should  not 
hesitate  to  fell  certain  compartments  before  maturity,  and  to 
delay  fellings  in  others  ;  as  sacrifices  thus  incurred,  are  gener- 
ally compensated  for  by  the  increased  value  of  the  latter. 

The  reserve  to  be  set  aside  to  supply  unforseen  wants  may 
also  balance  the  accidental  losses  resulting  from  those  sacrifices. 
Working  schemes  offer  numerous  combinations,  and  amongst 
these  one  of  the  most  useful  in  extensive  forests,  is  afforded  by 
the  establishment  of  different  working  series.  By  this  term  we 
understand  a  portion  of  a  forest  considered  as  an  independent  unit 
destined  to  be  managed  according  to  a  particular  working  scheme^ 
Qfnd  consequently  to  furnish  a  steady  annual  yield. 

In  a  large  forest  area,  it  will  nearly  always  be  easy  to  arrange 
the  compartments  destined  to  form  a  complete  standing  crop, 
in  such  and  such  a  working  circle,  and  in  a  sufficiently  regular 
way  so  as  to  diminish  the  sacrifices  due  to  immature  feUings. 

The  partition  of  large  forests  into  working  circles,  has  also  the 
advantage  of  allowiug  us  to  distribute  amongst  them,  the  different 
elements  of  a  complete  standing  crop,  age,  area,  present  state 
of  growth.  The  differences  in  the  conditions  of  growth,  and 
consequently  in  the  standing  crops,  which  often  form  an  ob- 
stacle to  the  formation  of  equal  periodic  blocks,  can  be  grouped 
in  the  same  working  circle,  and  thus  the  yield  of  the  whole 
forest  be  the  better  kept  up  and  equalized.  This  will  be  the 
case,  for  instance,  if  in  a  forest  clad  valley  we  can  arrange  the 
bottom  of  the  valley  and  the  southern  and  northern  slopes  in 
diffiarent  working  circles.    Equal  periodic  blocks  established  in 
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each  of  those  working  circles  will  then  be  as  eqnally-productire 
as  the  natnre  of  the  case  admits. 

§  2.    High  forests  with  an  excessive  standing  crop. 

General  eansideraHons.^^It  might  happen,  in  the  forest  of  which 
we  are  framing  the  working  scheme,  that  not  only  are  certain 
compartments  of  snch  an  age  that  the  fellings  would  reach  them 
when  too  old  to  yield  good  timber,  but  also  the  volume  of  the 
standing  crop  may  be  too  great  for  the  end  proposed  by  the 
proprietor,  t.e.,  for  the  age  chosen  for  the  exploitability.  It 
shows  as  bad  management  to  attempt  to  produce  timber  of  a 
certain  character,  mme-props,  or  house-posts,  for  instance,  with 
a  super-abundant  standing  crop,  as  to  manage  a  farm  with  sump- 
tuous buildings,  and  artistic  implements.  Has  a  forest  proprietor 
considered  it  most  adyantageous  to  fell  his  woods  at  an  age  of 
one  hundred  and  twenty  years  ?  Has  he  therefore  fixed  upon 
this  age  for  their  exploitation  ?  He  will  require  for  it  a  standing 
crop  one  hundred  and  twenty  years  old  ;  and  all  that  exceeds 
this  limit  (in  any  notable  degree)  is  a  luxury  and  an  excess,  the 
effect  of  which  will  be  to  diminish  considerably  the  rate  of 
interest,  already  low  enough,  which  he  obtains  from  his  capital 
invested  in  the  forest. 

It  will  be  useful  to  mention  here,  that  such  a  case  will  only 
occur  very  rarely,  and  very  exceptionally,  in  State  forests.  The 
interests  of  the  State,  as  proprietor  of  forests,  are  the  same  as 
those  of  the  consumer  ;  its  wants  are  those  of  national  industry. 
Now,  the  larger  a  tree  is,  and  the  nearer  it  approaches  maturiiy, 
the  more  useful  are  the  products  which  it  will  yield.  On  the  other 
hand,  improved  roads,  railways,  and  canals,  tend  more  and  more 
to  disseminate  throughout  a  country,  products  which  without 
them,  had  only  a  local  market,  owing  to  the  costliness  of  trans- 
port. A  super-abimdant  stock  in  one  forest  compensates  for 
the  poverty  of  another,  and  it  is  only  where  the  vitalitv  of  certain 
blo<^  would  be  compromised  by  too  long  delay  in  the  exploita- 
tion, that  it  is  possible  for  State  forests  to  have  an  excessive  stand* 
ing  crop. 

The  vjorkinff'scheme. — It  will  be  understood  that  in  high 
forests,  where  the  standing  timber  exceeds  the  quantity  neces- 
sary for  the  chosen  exploitability,  there  are  two  parallel  groups 
of  fellings  ;  one  dependent  on  the  regular  working-scheme  and 
affecting  each  periodic  block  in  turn ;  the  other  having  for  its 
object  to  reduce  the  standing  crop  to  a  normal  condition.  There 
is  no  necessity  for  a  provisionary  rotation  or  period,  for  the 
re^ar  course  of  the  working-scheme  must  proceed  at  once, 
and  simultaneously  with  the  fellings  intended  to  reduce  the 
quantity  of  standmg  timber.  These  fellings,  according  to  the 
nature  of  the  standing  crop,  will  be  either  removal  of  oU  trees, 
or  fellings  intended  to  restore  irregular  standing  crops  to  a  more 
homogeneous  state.    Thus,  in  oi^er  to  avoid  confusion  in  a 
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science  where  one  is  often  tempted  to  confound  the  nomencIatnrB 
of  sylviculture  with  that  of  workingHschemes,  which  merely 
distinguish  in  the  table  of  fellings  those  of  the  second  class  under 
the  general  heading  of  proditce  beyond  the  normal  course  of  the 
working-schemej  or  more  simply  as  extraordinart/  produce, 

I  wish  to  observe  here,  that  in  spite  of  the  diversity  of  forest 
operations^  in  spite  of  all  the  resources  which  forest  growth 
offers,  it  is  never  possible  to  conduct  the  different  parts  of  a  forest 
to  a  properly  graded  series  of  ages. 

The  rules  of  sylviculture,  the  exigencies  of  vegetation,  the 
nature  of  the  species,  and  a  thousand  other  circumstances,  are 
so  many  obstacles  to  the  complete  solution  of  the  problem.  It 
is  better  to  resign  oneself  to  a  little  excess  in  the  working  of  a 
high  forest  than  to  compromise  its  longevity  and  healthy 
growth  by  felling  isolated  trees,  or  by  other  operations,  with- 
out a  cultural  object.  In  a  case  of  this  kind,  the  excess  is  in 
reality  nothing  but  economy  and  a  wise  foresight  of  future 
wants.  In  the  actual  state  of  our  high  forests,  hitherto  felled 
without  order,  without  object,  and  with  no  other  rule  but  ca- 
price, the  particular  cases  which  come  before  the  designer  of  a 
working-scheme,  will  be  very  numerous  and  very  different,  but 
the  combinations  of  workinff-schemes  are  also  very  varied.  I 
cannot  point  out  in  this  simple  sketch  all  those  which  practice 
and  experience  have  brought  before  the  forester :  the  temporary 
introduction  of  coppice  for  broad  leaved  species,  or  of  the  selec- 
tion method,  of  which  I  will  treat  later  on,  are  often  made  use 
of  in  the  combinations  of  working-schemes. 

I  shall  only  give  two  examples  of  these  combinations,  but  I 
must  say  before^nd  that  they  all  come  under  a  general  rule, 
which  is  as  follows  : — 

Whatever  may  be  the  irregularity  and  the  ages  of  the  woods 
which  compose  the  forest,  we  must  always,  when  once  the  ana- 
lysis of  the  compartments  has  been  made,  draw  up  the  general 
table  of  fellings,  Le.,  establish  the  periodic  blocks  and  mark  them 
out  on  the  ground.  This  marking  out  of  the  periodic  blocks  is 
indeed  the  general  scheme  to  which  all  the  operations  to  be 
carried  out  in  the  forest  must  adapt  themselves  :  it  impresses 
the  fellings  with  an  order  and  character  conformable  to  the 
object  we  nold  in  view  ;  and  is  indeed  the  basis  of  the  high  for- 
est treatm^tit. 

When  o»ce  the  general  table  of  fellings  has  been  drawn  up,  it 
will  always  be  easv  to  fix  the  fellings  which  naturally  result 
from  it,  as  well  as  those  which  are  destmed,  in  conformity  with 
cultural  requirements,  to  reduce  the  quantity  of  the  existing 
standing  crop  and  re-arrange  it  in  a  more  regular  scale  of  ages. 
These  fellings  can  nearly  always  be  made  in  the  first  period  of 
the  working-scheme,  and  it  would  he  useless  to  put  off  their 
completion  till  the  second  period,  unless  the  yield  should  be  too 
great  for  the  demand.   They  will  only  be  distinguished  in  the  spe- 
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cial  table  of  fellings  for  the  first  period  hj  a  single  olanse ;  their 
capability,  i.e.,  their  annual  yield,  will  be  included  in  that  of  the 
ordinary  fellings,  so  as  to  leave  the  executive  entirely  free  to 
follow  all  cultural  requirements. 

JPirst  Example. — ^We  will  show  how  these  principles  apply  to 
a  particular  case  :  a  forest  of  900  acres  intenaed  to  be  exploited 
with  a  rotation  of  150  years,  with  a  period  of  regeneration  of 
25  years,  and  of  which  the  standing  crop  is  as  follows  : — 

A —  37^  acres,  seedlings,  under  old  beech,  15  and  120  years 

old. 
B — 712i  acres,  young  mature  forest  of  silver  fir  with  trees 

varying  in  age  from  70  to  120  years. 
C —  50    acres,  beech  poles,  regular,  40  years. 
D — 100    acres,  all  ages  mixed,  saplings,  poles  and  mature 
wood,  beech  and  silver  fir  from  20  to  130  years. 

900    acres. 

For  the  working-scheme  we  might  mark  off  six  periodic  blocks 
of  equal  area,  corresponding  to  six  periods  of  twenty-five  years, 
and  regenerate  the  first  periodic  block  in  the  first  period,  and  pro- 
duce young  wood  by  regenerating  at  the  same  time  the  sixth 
periodic  block,  which  will  be  worked  again  in  the  course  of  the 
rotation,  and  efiect  thinnings  in  the  remainder  of  the  parcel  B 
with  tiie  object  of  removing  over-mature  stock  without  breaking 
up  the  leaf  canopy. 
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CRITICISMS  ON  "NOTES  FOR  A  MANUAL  OF 
INDIAN  SYLVICULTURE." 

Bkfobe  proceeding  to  make  my  own  remarks  on  Captain  Wood's 
objection  regarding  the  words  *  evergreen'  and  Mecidaous/  I 
wonld  ask  my  critics  kindly  to  overlook  any^  I  can  assure  them^ 
unintentional  incivility  on  my  part.  I  have  been  favoured  with 
so  many  criticisms,  that  in  order  to  complete  their  publication 
in  time,  I  am  forced  to  pare  down  my  replies  to  the  very  barest 
skeleton,  and  often  to  adopt  a  curtness  or  abruptness  of  expres- 
sion that  is  likely  to  wound  the  feelings  of  those,  to  whom  I  truly 
owe  a  deep  debt  of  gratitude  for  the  assistance  which  they  are 
80  generously  according  me. 

Captain  Wood  (continued  from  March  Number). 

I  am  ashamed  to  acknowledge  I  cannot  quite  follow  Captain 
Wood.  As  far  as  I  can  make  out,  he  objects  to  my  definition 
of  the  word  '  evergpreen,^  and  would  so  alter  it  as  to  make  it 
include  also  those  trees,  the  individual  leaves  of  which  do  not 
persist  for  at  least  twelve  months,  but  which,  owing  to  some  new 
leaves  coming  out  before  all  the  old  foliage  has  fallen  o£F,  are 
always  more  or  less  in  leaf  throughout  the  year.  If  no  alteration 
is  made,  then  he  would  adopt  a  middle  term,  guad-evergreen,  to 
denote  this  class  of  trees.  By  all  means  let  us  have  ^quasi-ever- 
green/ but,  for  my  part,  I  prefer  Grigor^s  word  'sub-evergreen' : 
from  'spontaneous'  we  derive  'sub* spontaneous.' 

'<  For  want  of  a  better  word  I  think  ^  canopied '  applicable  to  '  a 
eollection  of  trees  of  any  age,  the  crowns  of  which  meet.'  With  re- 
ference to  an  objection  made  to  the  word  '  canopy/  I  think  that  word 
is  derived  from  the  '  dog's  feet'  in  metal  that  ornamented  the  bottom 
of  the  supports  of  a  large  kind  of  ahamiana  (to  use  a  Hindustani  word), 
that  was  carried  over  or  placed  over  some  great  man  or  holy  thing. 
The  stems  represent  the  supports,  and  the  connected  foliage  the  top  of 
the  canopy.  Bat  it  appears  to  me  the  objection  to  '  leaf-canopy '  is 
that  it  means  some  thing  giving  complete  shade ;  and  consequently,  if 
so,  the  adjectives  '  open '  and  '  interrupted '  are  not  strictly  applicable. 
After  defining  '  canopied  forest '  as  where  the  ^  crowns  meet,'  you  speak 
of  'gaps  in  the  leaf  canopy '  (page  118,  line  28)  and  '  the  leaf-canopy 
opening  out'  (page  111,  line  16).  Now  as  you  define  *•  leaf-canopy ' 
as  a '  continuous  mass  of  foliage,'  interrupted  leaf-canopy '  must  conse- 
quently be  a  '  discontinaous  continuous  mass  of  foliage' ! '  Leaf-cover' 
(not  simply '  cover ')  I  think  gives  the  correct  idea,  and  is  applicable 
whether  it  be '  complete, '  *  open,'  or  *  interrupted.'  Your  alternative 
word  '  covert '  is,  I  think,  not  desirable,  as  English  woodmen  and 
sportsmen  have  already  adopted  the  word  for  small  woods  that  afford 
oover  to  game. 

"  I  notice  that  though  you  use  with  reference  to  your '  leaf-canopy ' 
the  words  '  open '  and  *  interrupted '  as  used  in  Bagneris  (2nd  Edition 
of  Translation^  page  4),  with  regard  to  the  crop,  you  do  not  use  the 
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word  '  dense '.  Now  if  we  apply  *  dense '  to  a  crop  when  the  number 
of  stems  on  a  giyen  area  is  Ycrj  large,  I  think  we  want  some  defini- 
tions to  express  the  intensity  of  the  Ieaf-corer>  sach  as-«* 

(1),    Slight, 

(2),    Thick, 

(8),  Deep. 
"The  effects  of  shade  in  a  forest  when  the  < leaf-coyer '  is  complete 
bnt  slight  may  be  yery  mnch  less  than  where  it  is  open  bat  deep.  I  kaye 
used  slight  and  thick  in  preference  to  light  and  dark.  To  ayoid  this 
perhaps  ambiguous  phrase  '  light  shade/  we  can  define  the  '  coyer  * 
of '  leaf-coyer '  to  be  slighty  thick  or  de^,  and  the '  shade  *  in  the  same 
way  can  be  slight,  thick  or  deep.'* 

The  charge  of  having  contradicted  myself  is  easily  disproved. 
To  speak  otgqpe  in  the  leaf-canopy  or  of  Ue  Uaf-eanopy  opening 
out  is  surely  no  more  a  contradiction  of  terms  than  to  say  that 
a  canopy  of  state  is  torn  and  full  of  holes^  or  is  being  worn  into 
holes;  in  spite  of  the  holes  auch  a  canopy  is  still  a  canopy.  I 
have  thus  only  the  term  '  interrupted '  with  reference  to  a  leaf- 
oanopy  to  dead  with.  We  all  know  what  a  normal  forest  is,  and 
how  necessary  a  concept  it  is  for  the  forester,  whether  he  is 
discussing  forestry  or  carrying  out  a  forest  operation.  In  look* 
ing  at  a  forest  in  which  the  trees  stand  apart,  the  normal  forest 
must  always  be  before  his  mind^s  eye,  and  he  may^  therefore, 
logically  say  that  the  leaf-canopy  is  interrupted.  Our  idea  ol  a 
'  man '  is  that  he  is  a  reasoning  animal ;  nevertheless  a  fool,  be 
he  even  a  born  idiot,  is  not  refused  the  appellation  of  *  maa/ 
and  no  one  considers  that  the  expression  'madman'  involves  a 
contradiction  of  terms. 

I  agree  with  Captain  Wood^s  remarks  about  'covert>'  whence 
my  reason  for  adopting  '  leaf-canopy. ' 

Having  shown  that  the  employment  of  this  latter  expression 
leads  to  no  contradiction  in  terms,  I  need  not  discuss  Captjdn 
Wood^s  substitute,  Meaf-cover.' 

With  regard  to  his  last  paragraph,  suffice  it  to  say  that  tha 
necessity  of  establishing  degrees  of  density  for  forest  crops  seems 
to  me  to  arise  only  in  connection  with  the  organisation  of  forests^ 
not  sylviculture  or  their  creation  and  treatment.  But  I  feel 
convinced  that  the  main  ideas  therein  involved  would  usefully 
find  a  place  in  my  Chapter  on  the  '  Struggle  for  Existence.' 

"  You  give  names  to  woody  plants  as  far  as  '  formed  trees,'  vLe.» 
seedlingsy  saplingsy  low  poles,  high  poles ;  but  when  the  pole  stage  ia 
passed,  you  have  only  one  name  '  formed  tree.'  I  think  we  might 
have  the  different-sized  trees  farther  defined  as  bdow :— » 


1. 
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girth 

at  r 

Era 

2. 

Sapliogs,              ...  from  6*  to  1' 
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n     » 
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M       W 
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99  99 
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I  tUnk  I  bare  seen  seedlings  that  hare  nerer  been  cnt  back  defined 
as  'maiden  seedlings.'  I  wotlld  use  this  term  for  seedlings  that  hare 
been  taken  enre  of  in  nnrseries  and  planted  ont,  or  to  yearlings  in  the 
forest)  that  we  know  bare  not  been  cnt  over.  We  conld  then  apply 
the  term  *  seedlings '  to  what  are  generally  known  as  such  in  Indian 
foiestSy  Tiz.y  the  young  plants  that  are  in  the  thicket  stage,  which 
have  probably  heen  cut  orer  several  times  when  very  young,  applying 
tiie  terms  *  seedling-shoots '  to  youog  plants  that  haye  made  rapid 
growth  when  not  the  result  of  coppice  operations,  and  which  shoots 
will  erentually  form  part  of  a  High  Forest  The  'small,'  'medium' 
and  '  large  girth '  trees  I  have  so  called  in  preference  to  '  drd  class,' 
*  2nd  class  *  and  '  1st  class '  trees,  as  they  haye  generally  been  named, 
as  the  small  girth  trees  may  be  the  largest  size  to  which  your  '  small 
trees '  generally  attain,  and  in  the  same  way  the  medium  girth  trees 
may  generally  contain  the  full  grown  trees  of  your  '  middle-sized  trees,' 
your  *  large  trees '  will  generally  grow  to  be  large  girth  trees,  and 
« mUrcMj  trees  over  7^  feet  girth,  will  generally  be  of  great  age, " 

'Maiden  seedlings'  is  an  exceedingly  happy  expression;  its 
author  is^  I  thinks  Dr.  Brandis^  who  used  it  first  in  his  pamphlet 
on  *  The  Bistribntion  of  Forests  in  India^ '  published  in  1878. 
It  will  of  course  be  adopted  by  me. 

I  do  not  understand  the  distinction  Captain  Wood  draws  be- 
tween bis  '  seedlings '  and  '  seedling-shoots.'  They  seem  to  me 
to  be  essentially  one  and  the  same  thing. 

Captain  Wood's  sub-division  of  '  formed  trees '  is  very  ingeni- 
ous, but  its  adoption  might  introduce  a  too  complicated  classifi- 

4Mlti0D. 

"  I  think  we  want  it  properly  defined  where  coppicing  ends  and 
pollarding  commences.  Many  natives,  to  prevent  stooping,  cut  over 
poles  breast  high,  and  a  leading  shoot  springs  from  just  below  the  cut 
surface,  and,  if  the  growth  is  left  alone,  a  high  forest  tree  is  formed, 
either  a  slight  bend  or  hollow,  where  the  upper  surface  of  the  stump 
was,  alone  telling  of  the  ill  usage  the  tree  suffered  when  it  was 
young.  But  if  the  tree  is  constantly  cut  over  above  this  place  when- 
ever a  shoot  is  of  a  useful  size,  the  tree  gets  gnarled  and  knotty.  In 
the  first  instance  was  the  tree  '  cat  oyer  bigh,'  and  in  the  latter  was  it 
'pollarded  low?  '  We  have  not  only  to  take  into  consideration  what 
ought  to  be  done,  but  what  is  done,  and  what  should  be  prevented 
being  done." 

Every  one  will  agree  with  Captain  Wood,  but  the  difficulty  be 
calls  attention  to  seems  to  me  to  be  insuTmountable.  I  think 
we  may  safely  leave  it  to  lifae  judgment  of  foresters  to  decide  in 
any  case  whether  the  given  tree  is  a  pollard  or  a  true  shoot  from 
the  stool. 

"  You  say  to  *  cut  back '  is '  to  fell  any  plant  younger  than  a  formed 
tree,  by  its  base,  and  this  with  the  object  of  obtaining,  if  possible,  a 
fresh  growth  from  it.'  Is  not  by  cutting  hack  generally  intended  tiie 
catting  off  dose  to  the  ground  some  plant  smaller  than  even  a  high 
x>r low  pole?  Would  not  an  English  Forester  mean  some  plant  that 
eonia  brent  with  a  pruning  knife,  or  at  the  most«  bill  boofe«HVseed- 
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ling  or  a  sapling,  a  plant  that  won)d  eyentaally  form  a  high  forest 
tree?  If  not,  why  have  also  the  active  verb  *  to  coppice'?  I  see 
in  2nd  Edition  of  Translation  of  '  Bagneris/  by  cutting  hack  '  is 
understood  the  operation  of  cutting  down  young  stems  close  to  the 
ground  in  order  to  make  them  shoot  up  from  the  stoor*— ^oun<7  etemsJ* 

In  an  already  established  crop,  we  mast  often  cut  bad  faster- 
lowing  and  overtopping  individuals  of  inferior  species  or  of 
irregular  shape,  in  order  to  save  or  encourage  the  growth  of  those 
of  better  species  or  of  straighter  form.  It  is  seldom  that  we 
would  wish  to  kill  outright  such  inferior  vegetation ;  for  a  re- 
growth  from  it  is  nearly  always  useful  by  the  protection  it  affords 
the  soil,  and  by  its  favouring  the  drawing  up  of  the  individuals  for 
whose  benefit  the  operation  is  made.  This  operation  could  hard- 
ly be  termed  coppicing.  Moreover,  I  consider  it  more  appropri- 
ate to  use  the  active  verb  *  to  coppice '  with  reference  to  a  crop 
and '  to  cut  back '  with  reference  to  the  component  individual. 

"  I  do  not  think  we  need  borrow  the  French  word  *  exploit,  *  we 
have  the  English  word  '  exploit,*  an  act,  deed  or  work.  We  want  the 
word  ^  work, '  thus  *  work  a  forest, '  for  some  thing  more  than  the 
mere  cutting  down  the  trees,  but  we  have  a  good  English  word  in 
'  fell  \  thus  we  can  say—- 

1,  To  fell.— To  cut  down  a  tree ; 

2.  Felling. — Cutting  down  a  tree ; 

8,  A  felling. — An  area  where  felling  is  taking  or  has  taken  place ; 
in  the  same  way  we  speak  of  '  a  clearing '  in  a  forest 
where  the  land  has  been  '  cleared '  for  cultivation  ; 

4.  Fellings. — The  result  of  felling  trees,  in  the  same  way  we  ap- 

ply the  word  '  thinnings '  to  the  result  of   a  ^  thinning ' 
operation ; 

5.  A  clear  felling.-^An  area  where  trees  have  been  felled  clear 

with  the  ground ; 

6.  Clear  felling. — The  act  of  felling  clear  with  the  ground  ; 

7.  A  part,  partial,  or  reservation  felling. — An  area  where  trees 

have  been  felled,  certain  reserves  being  left ; 

8.  Reservation  felling. — The  act  of  felling,  reserves  being  left ; 

9.  A  reserve  felling.— An  area  where  the  reser?es  have  been 

felled ; 

10.  Keserve  felling.— The  act  of  felling  reserves ; 

11.  Selection  felling.— The  act  of  felling  selected  trees  ; 
and  so  on.  ** 

With  reference  to  my  reasons  for  adopting  the  word  '  exploit  * 
and  its  derivatives^  I  have  explained  them  fully  in  the  Number  of 
the  ^'  Indian  Forester  "  for  December  last,  pages  283-286.  I  use 
also  the  verb  '  to  fell '  with  its  derivatives.  But '  to  fell '  is  not 
'  to  exploit.'  Since  writing  my  reply,  just  referred  to,  to  Major 
Van  Someren'sobjection,  I  am  glad  to  say  that  I  have  seen  my 
words  '  exploitable  '  and  '  exploitation '  used,  the  former  by  Mr. 
A.  J.  Burrows  in  the  English  "  Journal  of  Forestry"  of  January 
last,  the  latter  by  the  correspondent  of  the  ''  Pioneer  "  who  writes 
'  Bambles  in  Georgia/    Both  writers  have  employed  those  words 
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quite  uadependentlj  of  me  and  of  one  another^  and  one  of  them 
is  not  even  a  forester.  The  words  in  question  cannot  hence  be 
on-English. 

Several  serions  objections  may  be  brought  against  some  of  the 
terms  suggested  by  Captain  Wood ;  but  it  would  take  me  too 
long  to  notice  them.  It  is  enough  that  my  main  point  seems  to 
me  to  be  completely  proved. 

"About  *  regime '  and  *  system. '  In  the  2nd  Edition  of  the  Trans- 
lation of  Dagneris '  Bylvicnlture,  the  word  '  system '  is  used.  '  High 
forest  system'  and  'coppice  system'  I  think  do  well;  and  I  think 
if  we  can  use  a  well  established  English  word,  we.  should  do  so. 
Ton  consider  (page  17,  in  answer  to  Mr.  Trimen,  January's  Number) 
that '  vitality '  is  objectionable  because  it  has  not  a  convenient  ad- 
jective. With  ^  system '  you  have '  systematic '  and  *  systematical/ 
and  with  '  regime '  you  have  '  regimental/  and  that  would  hardly  do." 

Oar  translation  of  Bagneris'  Manuel  de  SyhicuUure  was  meant 
ehiefly  for  the  class  of  English  and  Scotch  foresters.  It  was, 
•  therefore,  better  to  use  the  word  ^  system/  especially  as  we  had 
no  intention  to  create  a  terminology.  The  word  ^  system  *  is  not 
wide  enough  for  my  purpose.  We  speak  of  the  *  selection  sys- 
tem,' which  is  only  one  kind  of  high  forest  exploitation.  In  the 
sense  I  have  employed  the  word  'r%ime/  no  corresponding 
adjective  is  at  all  necessary.  For  further  remarks  see  December 
Number,  pages  280-81. 

«I  think  that  the  French  word  'coupe'  is  unnecessary.  I  think 
that  (1),  *  a  clear  felling ;'  or  (2),  <  a  reservation  felling ; '  or  (3), '  a  re- 
serve^ felling'  sufficiently  indicate  an  area  where  the  felling  has  been 
(1),  of  every  tree ;  (2),  of  all  but  certain  reserved  trees ;  or  (3),  of  the 
reserved  trees  themselves.  To  some  who  have  studied  theoretical 
forestry  in  France,  the  word  '  coupe '  may  be  familiar  and  expressive, 
to  many  Englishmen  and  English-speaking  natives  the  word  I  think 
has  not  a  distinctive  meaning.  It  means  '  the  cutting, '  and  I  believe 
the  words  ^de  bois^  have  to  be  expressed  or  understood,  whereas  'fell- 
ing '  at  once  expresses  the  '  cutting  down  of  a  standing  tree. '  If 
necessary,  it  could  be  said  the  '  area  clear  felled/  'the  area  reservation 
felled/  '  the  area  reserve  felled.'  If  we  used  the  word  '  coupe/  we 
should  have  to  say  the  '  coupe  clear  felled, '  &c. ;  so  we  should  not 
gain  in  brevity  or  distinctness.  I  think  more  people  would  under- 
stand me  if  I  said  '  The  selection  felling  took  place  in  blocks  18  and  19, 
some  4  square  miles ;  the  fellings  yielded  2,500  logs  and  500  pieces/ 
ihanif  having  to  use  the  words '  exploited/  'coupe'  and  'fall,'  I  said 
*  The  selection  coupe  of  some  4  square  miles  was  exploited  in  blocks 
18  and  19 ;  the  fall  was  2,500  logs  and  500  pieces." 

I  mnst  first  assure  Captain  Wood  that  the  French  word  ^coufe^ 
means,  besides  'cutting/  also  the  '  section  cut/  and  that  French 
foresters  use  the  word  by  itself  without '  des  bois '  thus  : — Coupe 
Meeondaire,  coupe  difinitive,  coupe  jardinatoire,  coupe  claire,  coupe 
sombre,  aseeoir  une  coupe,  &c.,  &c.  Hence  the  charge  that  there 
is  no  '  gain  in  brevity  or  distinctness'  at  once  falls  to  the  ground. 
I  woold  not  say  'the  coupe  clear  felled/  but  simply  '  the  clear 
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ooiipe.'  The  test  Bentence  used  by  Captain  Wood  is  by  no 
anettis  a  fair  one^  for  in  French  itself  it  wonid  run  tfans :— ^^'  £9 
Jardinage  a  itS  opSrS  danales  18*  et  19*  Cantons  (4  mUtes  eterrim 
fnviron)  et  a/oumi  2,500  grotsea  pieces  et  500  trongona,^^  no  use 
being  made  of  the  words  '  coupe '  (in  the  sense  of  the  area  cnt 
over)  or  '  exploiter ,  although  no  one  would  venture  to  affirm  that 
those  terms  are  redundant  in  the  language  of  French  foresters. 

The  best  proof  of  the  necessity  of  having  separate  terms  for 
the  act  or  operation  of  cutting  or  felling  and  for  the  area  cut  or 
felled  Over  respectively  is  the  ambiguity  which  makes  it  some- 
times difficult  to  follow  Captain  Wood's  meaning  through  the 
continually  varying  signification  of  his  single  word  *  felling.' 

"  I  do  not  think  the  word  *  fall '  is  so  good  a  word  as  *  fellings ' 
for  the  produce  of  a  felling.  We  can  speak  of  a  '  fall '  of  acorns  or 
of  s^l  seed,  the  seeds  fall  bat  the  trees  have  to  be  fdlled.  I  am  not 
certain  if  the  words  ^<  fall "  and  ''  fell "  (to  cut  down)  are  from  the 
same  root.  I  should  leave  the  word  ^  fall '  for  trees  that  fall  without 
being  felled,  thus  we  might  speak  of  a  <  fall '  of  timber  In  European, 
forests  where  the  ground  is  unnaturally  overcrowded,  and  where  after 
a  good  storm  it  looks  as  if  the  giants  of  the  air  had  been  playing  the 
noble  game  of  skittles  or  spillikins.  You  speak  of  sach  a  fall  by  the 
name  of  windfall ;  though  the  front  trees  may  have  fallen  from  the 
direct  action  of  the  wind,  the  remainder  may  have  been  laid  prostrate 
by  the  fall  of  the  front  trees.  One  can  practically  illustrate  this 
dreaded  event  -with  a  pack  of  cards  and  a  puff  of  breath.  We  have  to 
write  not  only  for  the  information  of  Forest  officers,  but  for  tiiose  who 
perhaps  have  never  seen  an  Indian  forest,  so  that  the  simpler  English 
we  use  and  the  fewer  foreign  terms  we  employ  the  better ;  besideSi 
we  shall  have  to  write  for  the  informi^tion  of  natives  of  India.*' 

Regarding  the  word  '  falP  I  really  cannot  conceive  what  there 
is  to  argue  about.  It  is  a  thoroughly  English  word,  known  to 
every  child  in  Britain  and  America  and  to  every  first*form 
schoolboy  in  India.  It  is  already  in  use  in  the  sense  adopted 
by  me  among  English  foresters^  for  proof  of  which  read  Ablett 
and  the  English  Journal  of  Forestry.  English  Yoresters  alao 
employ  it  as  the  equivalent  of  my  word  '  eoupe. ' 

*'  I  think  '  shade-beariDg '  and  *  shade-avoiding '  hardly  give  scope 
enough.    I  would  propose — 

l.^^Lighi-loving.^As  sissn  of  every  age. 

2.^^Bhade-bearing.*— As  many  young  trees  at  first,  ^light-lori&g* 
afterwards. 

8.«^Shade-loving.-^As  deodar  when  young,  ferns  and  mosses. 

<<  In  page  112  (October's '  Indian  Forester,*  Part  17.)^  when  treating 
of  the  ^  Density  of  leaf-canopy '  (which.  I  fihonld  propose  calling  the 
'inteneity  of  leaf'^cover,'  you  mention,  'the  young  plant  of  any 
species  is  more  shade-bearing  than  its  older  fellows,  and  this  difierence 
is  most  marked  in  the  case  of  trees  that  are  very  partial  to  light,  like 
the  teak,  &c.'  I  do  not  think  the  word  '  shade-avoiding '  sufficiently 
Strong  for  plants  that  are  very  partial  to  tight, 

^  You  use  a  sinular  expression  with  rq^^ard  to  bamboos  in  page  119, 
Hnes  aand  4.    Again  you  say  (page  122,  lines  82  and  88)  that  thB 
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Xft^oiitj  of  OUT  Indian  species  ^cannot  make  any  useful  growft 
^«ept  under  ezposare  to  direct  sunlight ;'  and  in  linos  89  and  40 
you  mention  certain  European  species  delighting  in  almost  perpetual 
annshine : '  after  this  I  think  we  want  the  word  '  light*loying.' 

^<  I  find  that  Major  Van  Someren  noted  the  same  lines  that  I  did, 
vizi^  lines  28*30,  page  118,  where  you  write  '  shade-hearing  trees  wUl 
ai  once  spread  ont  a  branch  here  and  a  branch  there  into  any  interstices 
they  find.'  Tou  evidently  mean  ^  shade-bearing  *  trees  cannot  bear 
shade  when  they  can  get  light.  I  think  yon  start  with  a  false  pre- 
miss when  you  state  that  shade  is  the  opposite  of  Ifght  Darknese  is, 
I  beliere,  generally  considered  the  opposite  of  lights  shade  being  gen^ 
rally  held  to  be  what  you  describe  it  (in  page  287,  line  8S),  yiz., 
diffused  light.  Shade  requires  the  presence  of  light  (without  light 
there  can  be  no  shadow),  darkness  means  the  absence  of  light." 

Before  doing  anything  else^  I  must  admit  my  inconsistency 
in  my  reply  to  Major  Van  Soroeren  ("  Indian  Forester*'  of  Decem- 
ber last).  I  ought  to  have  maintained  throughout,  as  I  have  done 
at  the  end  of  that  reply,  that  ^ shade'  is  diffused  as  opposed  to 
direei  sunlight,  which  last  we  may  often  safely  term  simply 
'light '  without  risk  of  ambiguity.  But  that  verbal  inconsistency 
does  not  vitiate  my  argument,  which  is  that  no  tree  or  shrub 
loves  the  absence  of  direct  sunlight ;  it  can  bear  it,  and  those 
woody  species  that  grow  in  deep  shade,  grow  there,  not  because 
they  avoid  the  lig/U  of  the  sun,  but  because  they  are  too  delicate 
to  stand  its  AeaL  lu  other  words,  what  Captain  Wood  and 
those  who  agree  with  him  call  sAade^loving  plants,  I  would 
term  sAeUer-Toving  plants. 

The  preceding  remarks,  and  those  made  iu  pages  286*87  of 
Vol.  VIII,  and  page  61  of  Vol.  IX.  of  the  "Indian  Forester''  are, 
I  think,  a  complete  answer  to  any  objections  that  can  be  brought 
against  m^  division  of  trees  and  shrubs  into  two  broad  classes, 
the  one  in  a  general  manner  sAade^bearing,  the  other  sAaie* 
avoiding* 

''You  have  defined  dormant  buds,  why  not  define  advenUiicuM 
bods?" 
Thank  you  for  reminder.    This  omission  wiU  be  supplied* 

"  Your  remarks  on  Mr.  Hearle's.  In  Oudh  and  the  North- West- 
em  Provinces,  the  native  name  for  Shorea  robusta  is  sdkh^  ;  sdl  is 
the  name  generally  applied  by  Europeans.  The  natives  apply  the 
word  to  the  heartwood  of  various  trees,  thus  they  speak  of  the  sAl  of 
ebony,  amaltas  {Cassia fistula)  and  jigna  {Odina  Wodiery^ 

I  have  at  last  found  a  doughty  champion  in  at  least  one  matter. 
Will  Mr.  Hearle  kindly  read  these  reniarks  of  Captain  Wood's  ? 

MuoB  Van  Sombben  (A  rejainder). 

^*  Use  your  own  discretion  in  printing  the  following,  for  you  may 
well  have  little  room  to  spare  for  mere  fighting  over  words.  But 
should  you  print  it,  then  I  would  urge  that  your  definition  of  ever^ 
green  is  too  limited.    Surely  it  is  questiou  of  colour  not  of  timO)  and 
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that  time  arbitrarily  limiting  the  word  '  ever'  to  12  short  months. 
Why  cannot  a  tree  that  stands  out  plainly  and  palpably  green  to  the 
eye,  and  in  fall  leaf,  all  the  year  round,  be  just  as  much  evergreen 
as  a  tree  that  is  not  greener  in  colour  or  fuller  in  leaf,  but  which 
keeps  the  majority  of  its  individual  leaves  on  throughout  12  months  t 
You  say  on  page  288  of  December's  '  Indian  Forester '  that  as  far  as 
you  have  been  able  to  judge,  the  leaves  of  certain  Eugenias  do  not 
persist  for  a  whole  twelve-month,  '  hence,  they  are  not  evergreea 
trees.'  Excuse  my  asking  if  this  is  not  a  rather  big  eequitur,  and, 
if  it  should  prove  true,  is  it  not  somewhat  early  to  accept  it  on  one 
man's  observation  just  now  ?  " 

Major  Van  Someren  is  not  quite  just  to  me.  No  one  can  be 
more  open  to  conviction  than  myself,  and  it  is  with  the  very 
object  of  having  my  mistakes  pointed  out  that  I  solicit  criticism. 

"  With  regard  to  your  full  answer  to  my  criticisms,  see  '  Indian 
Forester'  for  December  last,  I  wish  to  make  no  further  reply  than 
to  point  out  that  if  your  contention  for  ' exploit'  and  '  exploitation' 
is  good,  then  you  should  ask  Government,  on  grounds  given  by  you 
at  page  284,  to  style  you  officially  <  Superintendent  of  Exploiting 
Plans,'  for  your  plans  will  deal  with  much  more  than  '  felling  a  forest 
in  accordance  with  the  principles  of  sylviculture.' " 

My  meaning  has  evidently  been  misunderstood.  It  is  just 
because  a  working  plan  prqvides  for  more  than  the  mere  exphita^ 
Hon  of  a  forest  or  its  ^  felling  in  accordance  with  the  principles  of 
aylviculture/  that  the  designation  of  my  present  office  is  correct. 

'<  Then  yon  say  on  page  ^86  of  the  same  Number,  that  '  shade  is 
the  opposite  of  light, '  and  that  '  to  love  shade  is  the  same  thing  as 
to  avoid  light.'  So,  according  to  your  own  showing, '  to  love  diffused 
light  is  to  avoid  light!'  Even  now-a-days,  we  find  ^quandoque 
dormiiat  Homerus*  though  Homer  sings  here  among  the  Indian 
Biwaliks  instead  of  '  on  the  Chian  Strand' !  However,  on  no  battle- 
field is  one  more  likely  to  leave  openings  for  attack  than  on  one  of 
words.  You  say  many  support  you.  I  yield  to  numbers,  but  am 
neither  convinced  nor  beaten/' 

I  quite  agree  with  the  Major.  Jliquando  si  dormUat  et  bonus 
Bomerus,  minora  caneniibus  nonne  licet  vel  dormire  ? 

E.  E.  Febnandbz. 


NOTES  ON  BOX,  ALPINE  BIRCH,  AND   QUERCUS 

SEMECAEPIFOLIA  FORESTS  OF  THE  WESTERN 

HIMALAYAS. 

As  Mr.  Fernandez,  in  the  December  Supplement  of  the  '^  Indian 
Forester,''  asks  for  information  concerning  the  Himalayan  Box 
forests,  the  following  may  be  of  interest  to  him  and  others. 

In  Jaunsar  the  box  forests  are  situated  at  the  head  of  the 
Amlawa  and  Amtiar  streams,  which  rise  close  together,  about  2 
miles  below  Deoban^  and  at  an  elevation  of  6^000  feet  or  there- 
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aboats.  The  rock  is  limestone,  and  the  finest  trees  were  found 
at  Jadij  amongst  large,  loose,  limestone  rocks,  in  warm,  moist^ 
shady  ravines.  It  is  probable  that  the  nature  of  the  soil,  the 
comparatively  low  elevation,  and  the  moisture,  all  contribute  to 
rapidity  of  growth.  The  box  here  is  generally  pure,  but  some 
Ban  Oak  (^Quereus  incana)  may  be  foand  occasionally  inter- 
mixed at  the  lower  limit,  and  the  Mora  Oak  {Quercus  dilatata) 
and  the  Sprace  towards  the  upper  limit. 

On  the  Jumna  these  forests,  I  believe,  formerly  formed  a  con- 
tinuous belt  for  20  miles  from  Eotnur  to  Eharsali,  the  last 
village  before  the  snows  are  reached,  but  only  small  isolated 
patches  now  remain,  the  rest  having  been  cleared  for  cultivation. 

The  elevation  varies  from  4,000  to  8,000  feet,  but  most  of  the 
box  is  found  in  a  narrow  belt  near  the  lower  edge  of  the  forest 
between  6,000  and  7,000  feet. 

The  rock  is  either  gneiss  or  mica-schist,  and  the  thick  layer  of 
vegetable  mould  proves  the  rarity  of  fires. 

Although  its  gregarious  tendency  is  very  apparent,  it  is  con- 
stantly found  associated  with  Oaks  (Quereus  dilalata),  Maples 
(^Acer pietum,  A.villosum  and  others),  Elms  {Ulmus  Wallichiana)^ 
Horse  chestnuts.  Hornbeams  (fiarpinua  viminea),  Himalayan 
Hazels  {Cori^lua  colurna),  and  toivards  its  upper  limit  with  the 
Spruce  and  the  Silver  Fir.  The  shrubs  forming  the  undergrowth 
are  the  fiingal  (TAamfiocalamus  spa6iiflorus),  Euonymus  species. 
Brambles  {Subus  flavtis,  R,  rosa/blius  and  72.  biflorus),  Roses 
(^Rosa  macrophylla  and  R*  moschata),  JHAiladelpAus  eoronarius, 
Comus  sanguinea  and  C,  oblonga,  Lonicera  species  and  LeyceBtena 
formosa.  There  is  little  or  no  grass,  and  Aconites,  Faeonies  and 
Balsams  occur  with  other  herbaceous  plants. 

Box  is  partial  to  a  northerly  aspect  and  shady  ravines^  but  is 
also  found  on  the  side  of  hills.  It  grows  under  dense  shade  and 
quite  in  the  open,  but  in  the  latter  case  often  in  the  midst  of 
fields,  on  rocky  grounds,  and  on  soil  too  poor  for  cultivation, 
when  it  is  dwarfed  and  knotty. 

Cultivation  is  the  great  dan^r  for  these  forests,  which  almost 
all  border  on  fields,  and  are  thus  sure  to  suffer  by  its  extension. 
Orazing  need  not  be  feared,  as  neither  sheep  nor  goats  eat  the 
leaves,  and  fire  seldom  enters  the  forest.  As  a  rule  there  are  a 
sufficient  number  of  seedlings  on  the  ground. 
.  The  'villagers  use  the  leaves  for  manure,  the  wood  for  comb- 
making,  and  for  fuel  when  no  other  trees  are  close  at  hand,  but 
the  damage  done  is  not  great,  except  when  the  trees  are  killed  for 
the  sake  of  temporary  cultivation. 

The  growth  of  box  on  the  Jumna  is,  I  think,  slower  than  in 
Jaunsar,  and  probably  from  30  to  35  rings  per  inch  of  radius, 
whereas  in  the  latter  locality  there  are  perhaps  only  from  20  to 
25  rings  to  the  inch.  On  the  Jumna,  I  believe  the  trees  begin 
to  deteriorate  before  they  attain  a  girth  of  %  feet,  whereas  in 
Jaimsar  ibey  may  be  sound  up  to  2^  or  3  feet  in  girth. 

2   D 
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Pour  pieoes  of  box  were  weighed  with  fhe  following  result:— 

Weight  per  c.  ft. 
!•    A  piece  from  Persifty         ••  ••  67*7 

2.  ,1      from  the  Jumna,    ••  ••  66*9 

3.  „  „  $9  ••  ••  ^^'\ 

4.  „      from  Jaunsar,       ••  »»       \  55|8 
4,824  box  trees  were  counted  over  1  foot  6  inches  in  girth,  and 

8,558  between  6  inches  and  1  foot  5  inches. 

The  largest  tree  had  a  girth  of  5  feet  6  inches,  bat  the  trunk 
was  very  knotty,  and  the  wood  probably  useless. 

I  have  visited  two  Alpine  Birch  forests  during  1882,  one  on 
Tadola  Hill,  above  the  village  of  Kopra,  on  the  Upper  Jumna,  and 
the  second  above  Jamnotri. 

I  am  sorry  to  say  I  had  no  means  of  determming  the  height 
of  Tadola  Hill.  In  the  Birch  forest  at  the  time  of  my  visit,  7th 
June,  the  trees  were  only  just  beginning  to  put  forth  their  leaves 
and  young  catkins.  Betula  Bkypattra  was  the  only  tree  close 
to  the  summit,  with  an  undergrowth  of  Rhododendron  campann^ 
latum  then  in  flower,  CaUAa  paluttris,  Corydalu  moifolia,  Poten^ 
tilla  mieropiylla,  Saxifraga  StracAeyi  were  amongst  the  herbs. 
Lower  down  the  birch  occurred  mixed  with  QnoroM  iemecarpi- 
folia,  Sfiraa  sorbi/blia  and  Pyrus  foliolosa.  The  forest  above 
Jamnotri  was  a  similar  one,  and,  judging  from  appearances,  fires 
never  occur. 

To  the  allies  of  the  Quereus  aemecarpi/blia  given  in  the  notes, 
I  would  add  the  Spruce,  the  Silver  Fir,  the  Holly  {Ilex  dipyre^ 
na),  Piptanthm  nq^alentie,  and  TAamnoealamus  epatkijlorus. 
Anemones  form  an  important  part  of  the  herbaceous  ground 
covering. 

(  N.  Hbakli. 


CATTLE  GRAZING  IN  DEODAR  FORESTS. 

In  the  discussion  which  is  being  carried  on  in  the  *'  Forester  " 
on  this  subject^  reference  has  been  made  to  the  Jaunsar  Bawar 
forests  under  my  charge. 

My  experience  amongst  deodar  forests  is  of  the  briefest^  but 
my  observations,  so  far  as  they  go,  have  led  me  to  the  conclusion, 
tfaiat  the  system  now  in  force,  one  of  the  objects  of  which  is  to 
obtain  a  natural  reproduction  of  deodar,  requires  modification. 

I  fully  agree  witn  Mr.  Moir  that  the  state  of  the  Koti  forest 
is  far  .from  satisfactory^  In  1881  deodar  seeded  abundantly  all 
over  Jannsar,  but  at  Koti,  Bodyar  and  other  closed  forests  very 
few  seedlings  of  that  year  can  now  be  found. 

In  Bodyar,  especially,  a  large  number  of  seedlings  were  ob- 
served in  May  last,  by  the  sides  of  paths  and  in  other  places  free 
from  grass,  but  amongst  the  grass  itself,  which  is  very  luxuriant, 
aoarcely  one  oould  be  discovered  after  tne  most  diligent  search. 

Asaxi  experimenti  I  hope  to  be  able  to  open  Koti  forest  to  graz- 
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ing  for  the  bollocks  and  bufialoes  of  three  neighboring  villagefl 
during  the  months  of  July,  August  and  September  next.  This 
limited  grazing  will,  I  trust,  by  Keeping  down  the  grass  and  un- 
dershrubs,  bom  lessen  the  danger  from  fire  while  at  the  same 
time  it  will  prepare  the  ground  for  the  deodar  seed  when  they 
arriye,  but  after  these  have  germinated  and  the  young  plants 
h&re  established  themselyes  m  sufficient  number,  cattle  should 
be  carefully  excluded. 

N.  Heable. 

A  LETTER  FROM  MADRAS- 

TO  THB  BDITOB  OF  THB  '^  INDIAN  VORESTIEB.'' 

Pbae  Sib, — ^You  asked  me  to  give  you  my  impressions  of  Madras 
and  some  notes  on  the  forests  and  forest  work  of  this  part  of  the 
country.  Well^  it  is  not  an  easy  thing  for  a  new  comer  to  write 
until  he  is  tolerably  well  acquainted  with  the  manners  and  cus- 
toms, the  vegetation  and  the  forests  of  his  new  locality.  But  new 
comers  often  notice  points  which  old  stagers  from  long  custom 
have  grown  used  to^  and  do  not  consider  important^  and  your 
Madras  correspondents  and  subscribers  must  therefore  forgive  me 
if  J  seem  to  be  talking  of  things  too  trivial  in  their  opinion. 

Many  of  the  readers  of  the  'Forester'  must  have  touched  at 
Madras  on  their  way  to  Calcutta,  and  spent  a  few  hours  ashore, 
driving  along  the  beach  and  perhaps  even  visiting  friends  in 
more  aristoeratic  quarters  than  those  near  the  harbour.  At  first 
sight  it  seems  an  uninteresting  town,  a  mixture  of  native  bazars 
and  gaudily  coloured  houses^  with  an  occasional  touch  of  some- 
thing more  imposing  in  the  shape  of  an  oriental-looking  public 
office.  .  But  as  one  sees  more  of  it  one  changes  one's  opinion,  and 
there  can  be  no  doubt  that  Madras  is  in  process  of  becoming  one 
of  the  handsomest  towns  in  India.  Were  it  not  for  its  ^eat 
area  and  want  of  local  municipal  fands^  it  would  long  ago  nave 
been  undoubtedly  one  of  the  finest  as  it  is  one  of  the  healthiest 
of  them. 

.  A  great  feature  in  Madras  is  the  number  of  large  buildings, 
mostlj  public^  built  in  the  oriental  style  of  architecture.  Most 
promment  of  all  these  is  the  Chepauk  Palace,  an  old  palace  of 
the  Nawabs  of  the  Carnatic,  largely  added  to,  and  now  used  by 
the  Board  of  Bevenue.  Here  I  found  the  Forest  office,  with  a 
fine  verandah  looking  out  to  sea,  over  a  pretty  grass  lawn  adorned 
with  fountains  and  young  Poon  trees.  Near  it  is  the  grand 
new  University  Senate  house,  which  seems  to  the  uninitiated  to 
be  a  mixture  of  Gothic  and  Saracenic  architecture.  Behind 
these  and  other  neighbouring  large  buildings  are  the  groimds  of 
Government  House,  in  process  of  transformation  into  a  Botanic 
Garden,  and  a  very  pretty  garden  it  will  be  when  completed,  for 
besides  the  sea  frontage  and  the  broad  mouth  of  the  Coonoor  rivers 
there  are  large  tanks  and  the  Buckingham  Canal,  pretty  bridges 
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and  groups  of  trees  of  varioos  kinds.  The  summer  avenue  trees 
of  Madras  are  the  Nimi  the  Casuarina  and  the  Odina  Wodier, 
the  latter  most  remarkable^  as  Dn  Brandis  has  pointed  out^  for 
retaining  its  leaves  the  whole  year  round,  while  only  a  few  miles 
into  the  country  it  may  be  found  in  its  usual  cold  weather  leaf- 
less state.  Hedges,  principally  of  Inga  dulcis,  surround  the  large 
compounds  of  the  houses,  while  in  places  groves  of  Cocoanut 
palms  remind  us  of  the  first  impressions  of  India  we  gained  on 
landing  in  Ceylon.  A  special  feature  in  Madras,  and  most  of  all 
in  the  more  aristocratic  quarters  of  Nangumbaukum,  Chetput, 
Egmore  and  Adyar,  is  the  immense  size  of  the  house  compounds. 
Some  of  them  would  make  a  not  inconsiderable  park  for  an  Eng- 
lish squire,  and  the  houses  are  generally  large,  airy  and  comfortable. 
The  gardens  seem  to  keep  themselves;  ferns  aud  especially  Adianta 
thrive  most  luxuriantly  in  the  shade,  while  the  magnificent 
growth  of  Crotons,  which  in  Calcutta  one  is  chiefly  accustomed 
to  see  carefully  tended  in  small  pots,  is  in  Madras  a  most  strik- 
ing feature,  and  makes  gay  the  lawns  and  shrubberies  with  every 
shade  of  red  and  yellow  and  orange  and  purple.  Here  they 
are  not  small  plants  in  small  pots,  but  either  in  the  ground 
direct,  or  in  hugepotSi  they  show  tall  masses  of  column  often  10 
to  15  feet  high  and  proportionately  broad.  The  great  number 
of  Nfm  trees  is  very  noticeable,  while  the  yellow  pods  of  Al- 
bizzia  Lehbek  keep  up  their  ceaseless  rattle  at  every  puff  of  sea 
breeze  which  shakes  the  roadside  trees.  The  public  gardens, 
besides  the  new  one  which  is  being  made  near  Oovernment 
House,  are  the  Peoples*  Park  and  the  Agri-Horticultural.  The 
former,  near  the  handsome  Madras  Railway  Station,  is  not  very 
well  kept,  and  possesses  very  few  trees  of  any  size,  but  the  latter 
has,  though  of  small  area,  a  particularly  fine  collection  of  trees 
and  interesting  plants.  The  curious  Kigelia  pinnata  with  spread- 
ing branches  and  huge  pumpkin-like  fruits  hanging  at  the  end 
of  long  strings  from  the  branches  attracts  attention  at  once,  and 
there  is  a  Baobab  which  gives  a  very  good  idea  of  what  a  strange 
object  it  must  be  in  a  Central  African  landscape.  The  Maho- 
gany seems  to  thrive,  and  so  do  numerous  species  of  Diospyros, 
while  among  the  specimens  of  palms,  are  some  which  I  do  not 
remember  even  to  have  seen  in  the  palm  house  or  the  palmetum 
at  Calcutta.  A  rather  longer  excursion  may  be  made  to  Quindy 
Park,  which  lies  away  to  the  west  behind  the  model  farm  of 
Sydapet.  Ouindy  Park  is  the  hot  weather  residence  of  the 
Governor,  and  the  shrubberies  present  specimen  trees  of  almost 
everything  curious  that  can  be  thought  of.  But  to  the  Forester, 
there  is  nothing  so  interesting  as  the  Casuarinas,  and  indeed  I 
expect  that  the  Madras  Presidency  can,  in  its  coast  plantations 
of  Casuarina,  rival  the  work  done  on  the  dunes  of  Gasoony  with 
the  maritime  pine.  But  I  must  leave  my  remarks  on  them  for 
another  letter. 

A.V. 
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NOTES  ON  CULTIVATION  OF  RAINY  SEASON 
VEGETABLES- 

In  this,  as  in  a  former  paper  on  the  coltivation  of  hot  season 
vegetables,  I  have  only  described  the  varieties  generally  pre- 
ferred by  Europeans.  Most  of  the  vegetables  peculiar  to  the 
rainy  season  are  rank  growers,  and  require  more  room  than  the 
average  sized  garden  can  spare.  Those  not  included  are  not  of 
much  value^  and,  unless  variety  is  an  object,  they  may  be  safely 
left  to  the  care  of  the  native  grower.  If  ever  required,  he  will 
supply  them  as  cheap  as  one  can  grow  them. 

Khira,  {Cxxcnmher,)  Cucumis  sativus. — The  rainy  season  varie- 
ties of  this  vegetable  are  very  distinct  from  the  variety  with  small 
egg-shaped  fruit  cultivated  during  the  hot  season.  Two  varie- 
ties are  common  in  India,  although  as  far  as  flavour  is  concerned, 
there  is  little  to  choose  between  them.  When  in  a  young  state 
the  colour  of  one  is  a  dark  green,  and  of  the  other  creamy- white. 
When  full  grown  both  are  about  a  foot  long,  and  the  colour 
changes  to  a  rusty  brown.  These  two,  although  not  equal  to 
the  commonest  varieties  met  with  in  England,  are  not  to  be 
despised.  They  thrive  with  little  care,  and  are  always  sure  of 
yielding  a  crop.  I  annually  try  some  of  the  English  varieties, 
but  have  never  been  able  to  ripen  a  single  fruit.  They  some- 
times form,  but  invariably  rot  before  attaining  maturity^ 

In  order  to  have  them  in  use  all  through  the  season,  three 
sowings  should  be  made,  the  first  in  April,  the  second  in  May, 
and  the  third  in  June.  Rich  soil  should  be  selected,  and  the 
seeds  sown  in  lines  5  feet  apart.  When  the  young  plants  are 
about  4  inches  high,  supports  should  be  given  for  them  to 
climb  on.  The  first  sowings  should  be  regularly  watered,  until 
the  rains  begin.  Afterwards  none  need  be  given  unless  a  break 
of  more  than  ten  days'  duration  should  occur. 

Kali  Turai,  {Luffa  aeutai^ula^  Ghia  Turai,  {I/uffa  cegyptiea).^ 
These  two  vegetables  require  the  same  mode  of  cultivation,  and 
may  therefore  be  described  together.  When  full  grown,  the 
firuit  of  the  first  named  is  about  a  foot  long,  and  of  an  angular 
shape.  When  cut  for  use,  it  should  never  exceed  4  inches 
in  length.  If  cut  when  longer,  it  is  quite  useless  for  the  table. 
The  fruit  of  the  second  is  about  6  inches  long,  dark  green,  and 
8li|^htly  spotted  with  creamy-white.  It  must  also  I^  cut  when 
qmte  young. 

Two  sowings  of  both  will  keep  up  a  supply  from  July  until 
October.  The  first  sowing  shouUl  be  made  in  April,  and  the 
second  in  the  end  of  May^  or  beginning  of  June.  The  seeds 
should  be  sown  in  lines  at  the  same  distance  apart  as  cucumbers. 
The  general  treatment  required  is  the  same  as  described  for  the 
latter,  and  need  not  be  again  detailed. 

daekinda,  (Snake  Oourd,)  Triehotcmthut  anguvM. — ^The  fruit 
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of  this  vegetable  is  from  one  to  S  feet  long,  and  of  a  very 
handsome  appearance.  When  yonng  they  are  beantifolly  striped 
with  white  and  green,  and  when  ripe  .change  to  a  brilliant 
orange.  The  young  frait  is  used  as  a  substitute  for  French 
beans.  When  out  up  into  thiu  strips  and  boiledj  they  form 
a  fair  imitation  of  that  vegetable.  Like  the  Kali  and  Ghia  Tu« 
rai>  the  fruit  must  be  used  when  very  young.  If  cut  when  more 
than  4  inches  long  they  often  have  a  very  bitter  taste. 

Two  sowings  should  be  made,  the  first  in  April,  and  the  se- 
cond in  May.  The  distance  apart  and  general  treatment  is  also 
the  same  as  described  for  cucumbers,  and  need  not  be  again  de- 
tailed. 

Karaili,  {Momordiea  Ciarantia.y^ThiB,  although  botanical- 
ly  the  same  species,  is  a  different  variety  from  the  one  grown 
during  the  hot  season.  The  natives  of  thia  district  call  tbe  hot 
season  variety  Karaila,  and  the  rainy  season  ona  Karaili.  The 
former  variety  does  not  require  any  supports  to  climb  on,  but  the 
latter  does.  The  fruit  of  both  is  much  alike,  however  the  rainy 
season  variety  is,  on  the  whole,  smaller. 

One  sowing  is  enough  to  make  of  this  vegetable.  If  this  is 
done  in  the  beginning  of  June,  it  will  keep  up  a  supply  all 
through  the  rains.  It  also  requires  the  same  treatment  as  the 
cucumber. 

Al  KttdUf  (Laoki,)  Lagenaria  vulgaris, — ^Tbe  fruit  of  this  vege- 
table, if  cut  when  quite  young,  is  nearly  equal  to  the  vegetable 
marrow  in  flavour.  Its  size  and  shape  varies  very  much.  Some 
varieties  are  nearly  a  yard  long,  and  others  are  compressed  into 
short  club-shaped  gourds,  not  above  a  foot  long.  The  flavour  of 
all  are  nearly  alike,  and  it  is  of  little  importance  which  variety 
one  may  possess. 

It  can  be  sown  as  early  as  February,  and  as  late  as  July. 
However  for  rainy  season  use,  two  sowings  should  be  made,  the 
first  in  April  and  the  second  in  June.  'Hie  first  sowing  will  be 
ready  for  use  in  the  beginning  of  the  rains.  The  second  will 
oome  in  about  the  middle,  and  keep  up  the  supply  until  the  cold 
season.  It  can  be  sown  in  nurseries  and  transplanted,  or  sown 
at  once  where  intended  to  be  grown.  The  latter  mode  is  pre- 
ferable, but  if  an  empty  plot  is  not  available  when  the  sowing 
season  arrives,  it  is  better  -to  adopt  the  first  named,  than  let  the 
sowing  season  slip  past.  It  succeeds  best  in  heavily  manured 
sandy  soil,  but  will  thrive  ordinarily  well  in  any.  When  sown 
or  tmnsplanted,  the  seeds  or  plants  should  be  ins^ed  in  patches 
6  feet  apart.  No  supports  are  required,  as  it  prefers  to  trail 
along  the  ground.  It  should  be  weeded  when  neoessary,  until 
the  patches  interlace  and  cover  the  ground.  Afterwards  it  will 
not  require  to  be  touched,  as  the  dense  network  of  branches  will 
keep  down  the  weeds. 
Kudu,  (Fumpkm,)  OucurhUa  maxiMa^-^Thete  are  several  va- 
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rietiefl  oommon  in  gardens*  The  commonest  one  is  a  large 
globular  gourd,  and  of  a  brown  colour  when  ripe.  If  cut  when 
about  a  pound  in  weight,  their  flavour  resembles  that  of  the 
vegetable  marrow.    It  is  also  very  good  if  used  when  full  grown. 

The  seeds  should  be  sown  from  April  to  June.  It  is  a  gross 
feeder,  and  requires  very  rich  ground.  The  distance  apart  and 
general  treatment  is  the  same  as  described  for  Al  Eudu^  and  it  is 
needless  to  detail  it*  over  again. 

BhUa^  Makai,  (Indian  Corn,)  Zea  Mays. — ^The  cultivation  of 
this  plant  requires  little  care.  There  are  numerous  varieties  in 
cultivation.  It  is  a  popular  plant  in  America,  and  of  late  years 
that  country  has  raised  a  large  number  of  improved  kinds. 
Although  much  superior  to  Uie  varieties  cultivated  in  this 
country,  they  cannot  be  depended  on  to  produce  a  crop  on  the 
plains.  For  ordinary  garden  cultivation,  and  where  a  supply  of 
com  heads  is  the  first  consideration,  it  is  better  to  grow  the  ^ 
indigenous  varieties,  and  leave  the  American  kinds  to  the  care  of 
the  experimentalist. 

In  order  to  have  a  supply  of  the  green  unripe  heads  of  com 
all  through  the  season,  it  should  be  sown  at  intervals  of  a  fort- 
night. The  first  sowing  should  be  made  about  the  middle  of 
May,  and  the  snccessional  sowings  continued  up  to  the  middle 
of  July.  The  seeds  should  be  sown  in  lines,  15  inches  apart, 
and  1^  inches  between  eacb  seed.  When  the  plants  are  a  foot 
high,  they  should  be  earthed  up  like  potatoes.  If  the  soil  is  rich 
and  heavy,  they  will  succeed  very  well  without  this  being  done, 
but  if  poor  and  lights  the  operation  is  very*  beneficial.  It 
brings  a  greater  supply  of  food  within  easy  reach  of  the  roots, 
and  also  lessens  their  chance  of  being  blown  over  during 
storms. 

BUndi,  (HibiseM  e9culentus),^^l\i\B  is  a  very  wholesome,  al. 
though  not  a  palatable  vegetable  to  every  one.  The  fmits 
when  cooked,  are  very  slimy,  and  for  this  reason  many  do  not 
care  for  it.  Those  who  do  not  consider  this  an  objection  find 
it  palatable,  and  as  it  is  easily  managed,  a  few  plants  are  not 
out  of  place  in  a  garden. 

It  should  be  sown  from  April  to  June,  One  sowing  is  suffi- 
cient for  keeping  up  a  supply  all  through  the  rains.  It  should 
be  sown  in  nurseries,  and  when  3  inches  high,  transplanted  in 
lines  2  feet  apart,  and  18  inches  between  each  plant.  It  will  also 
succeed  fairly  well  if  sown  at  once  in  the  plot  where  intended  to 
be  grown,  but  succeeds  better  if  transplanted.  It  should  be 
regularly  weeded  all  through  its  period  of  growth.  The  oftener 
done  the  better^  as  frequent  weedings  keep  the  surface  soil  loose 
and  open. 

Lobia,  (Vigna  Catiang). — ^This  is  an  annual  plant  with  narrow 
pods  from  6  to  12  inches  long.  It  is  one  of  the  most  useful  of 
the  bean  tribe  for  rainy  season  cultivation.  There  are  many 
varieties  of  Saim  (Doliehuf)  cultivated  during  the  nunsj  but  as 
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hardly  any  of  them  are  ready  for  use  until  the  cold  season,  I  have 
excluded  them  from  this  paper. 

This  species  should  be  sown  just  before  the  rains^  and  will  be 
ready  for  use  about  the  middle,  and  continue  until  the  beginning, 
of  the  cold  season.  The  pods  should  be  gathered  when  about 
6  inches  long.  If  gathered  when  longer  they  are  tough  and 
stringy.  It  should  be  sown  in  lines  4  feet  apart,  and  treated  in 
the  same  way  as  cucumbers* 

W.G* 


DEODAR  AND  THE  HIMALAYAN  SILVER  FIR  IN 
ENGLAND. 

Most  Himalayan  foresters  will  read  with  interest  the  following 
extract  from  a  letter,  communicated  to  us  by  Mr.  A.  Smythies, 
from  Messrs.  James  Backhouse  &  Son,  the  great  nurserymen  of 
York:— 

''  la  reply  to  your  enquiry,  we  believe  that,  in  point  of  fact,  there 
never  was  such  a  thing  as  what  is  usually  called  <  acclimatisation ' 
anywhere.  What  has  been  done  has  been  merelj  finding  out  what  the 
constitution  of  each  species,  or  variety,  will  bear  in  the  way  of  climate. 

**  Abies  Webbiana  will  not  endure  the  casual  (and  especially,  late) 
frosts  of  low  situations  :  but  at  an  eleiration  of  500  or  600  feet,  on 
well-drained  hillsides,  it  grows  very  ireely,  and  forms  a  magnificent 
tree.  Severe  mid- winter  frosts  rarely  injure  it,  perhaps  we  may  even 
venture  to  say  *  never.' 

•  ''  The  Deodar,  so  far  as  we  have  seen,  always  suffers  severely  (and 
often  fatally)  with  a  frost  of  great  intensity,  say  thermometer  at  or  below 
zero.  In  low  ground,  it  is  therefore  almost  useless.  At  500  feet  it 
has  a  very  good  chance  in  many  sitnations.     1,000  feet  is  too  high. 

'^  Personally  we  should  plant  freely,  and  measurably  fearlessly,  both 
these  conifers  in  the  situations  which  we  have  just  specialised.  We 
think  you  will  find,  as  a  rule,  that  where  natural  hardmess  is  the  re- 
sult of  high  latitude^  there  is  nothing  to  fear,  but  that  when  supposed 
hardiness  results  from  high  altitude  of  native  locality,  the  risk  in  all 
our  low-lying  ground  is  very  considerable.** 

Our  readers  will  of  course  understand  that  the  last  sentence 
refers  only  to  the  British  Isles. 


THE  MADRAS  FOREST  ACT. 

TO  THE  b6iT0R  OF  THE  "INDIAN  FORESTEB." 

Sir, — I  have  just  read  in  your  March  Numher,  an  attack  upon 
me  regarding  a  review  of  the  Madras  Act  which  I  wrote,  which 
is  so  uniformly  incorrect  and  unjust,  that  unless  I  addressed 
some  remarks  in  reply,  I  should  be  regarded  as  admitting  that 
my  criticism  was  misleading. 
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I  am  mach  amused  to  find  the  colorless  criticism  which  I  sent 
yon^ — ^fearing  it  would  be  too  dull  to  read, — and  totally  avoid- 
ing as  it  does  all  discussion  as  tg  the  former  and  present  state  of 
forest  matters  in  Madras,— has  been  discovered  07  your  corres- 
pondefat  to  be  "  slashing  "  and  "hypercritical,"  while  I  myself 
am  a  "  hot  partizan  ^'^-of  what  or  whom  does  not  appear. 

In  one  point  only  I  hasten  to  admit  that  I  was  wrong.  It 
was  the  Grovemment  of  India  not  the  Select  Committee,  who 
rejected  the  provisions  regarding  "Beserved  lands :  ^^  iiie  fact, 
however,  does  not  improve  the  Act  as  it  stands. 

And  there  is  another  point  on  which  I  gladly  subscribe  to  your 
oorrespondent :  I  am  surprised,  very  much  surprised,  to  learn 
that  the  views  of  the  Local  Government  (incUtding  the  Duke 
of  Buckingham  I)  have  been  favorable  to  Forest  legislation: 
but  I  am  still  more  surprised  at  the  assurance  of  your  corre- 
SDondent  In  making  the  statement.  He  has  me,  however,  at  a 
msadvantage,  because  though  I  am  intimately  acquainted  (as 
he  probably  knows)  with  the  whole  course  of  the  (^cial  corre- 
spondence of  the  last  10  or  12  years,  my  lips  are  necessarily 
dosed  as  to  what  that  correspondence  woiud  prove.  Your  cor- 
respondent is,  however,  heartily  welcome  to  tne  belief  that  the 
Madras  Government  has  been  ntvorable  all  along  to  legislation  ; 
all  I  maintain  is  that  they  have  produced — as  the  proof  of  ii— 
an  Act  under  which  the  secunng  of  a  forest  area  for  conser- 
vancy will  be  a  slow,  costly  and  very  difficult  proceeding,  and 
that,  without  any  real  necessity  for  flie  provisions  which  make 
it  so.  It  will  rest  entirely  witn  the  good  feeling  and  determina- 
tion of  zealous  officers  to  make  the  Act  work  at  all.  And  there 
is  the  greatest  reason  to  fear  that  alienation  of  waste  lands  will 
CO  on  unchecked  whUe  a  few  small  reservations  are  dragging 
uieir  slow  length  along. 

As  regards  my  remarks  on  Chapter  lY.,  your  correspondent, 
has  been  too  angry,  apparently,  to  attend  to  my  obvious  meaning ; 
my  remarks  are  clearly  stated  not  to  apply  to  Madras,  but  to 
India  generally,  and  they  are  quite  true  of  uie  whole  of  Burma, 
the  Central  Provinces,  tne  North-West  Provinces,  the  Punjab, 
and  a  considerable  portion  of  Assam,  Ben^  and  Bombay. 
Your  correspondent  then  goes  on  to  say,  as  if  correcting  me, 
that  all  land  in  Malabar  is  private  property. 

It  may  turn  out  that  this  statement  is  not  in  reality  so  cor- 
rect as  is  generally  believed,  but  at  present  I  never,  intended 
to  deny  it,  nor  did  I  use  tiie  term  ^^  Malabar  Hills,"  other- 
wise tmai  as  alluding  to  the  country  generally. 

If  then  I  was  wron^  in  supposing  that  these  cases  were  not 
sufficiently  numerous  m  Maaras,  to  make  the  Presidency  aa 
exception  to  the  general  condition  of  India,  then  Chapter  lY, 
deserves  less  commendation  than  I  gave  it.  It  will,  I  fear>  be 
found  practically  impossible  to  act  under  it :  this  I  was  indined 
to  hope  would  be  of  no  great  consequence,  but  if  it  is  really  true 

2  ■ 
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that  the  hills  of  the  Predidencj  in  which  forest  oonsemmoy  is  of 
inch  importance  are  mostly  private  (or  quasi-private)  property, 
tiien  the  provisions  of  Chapter  IV.,  judged  by  the  standard  of 
other  Acts  and  by  numerous  laws  of  other  countries,  are  I  sub- 
mit, singularly  defective. 

As  regards  timber  in  transit,  I  should  have  thought  the  dis- 
tinction, I  maintained,  obvious.  A  person  who  steals  wood  or 
Sass  may  do  so  without  being  a  regular  criminal,  owing  to 
e  idea  (inveterate  among  ignorant  peasants)  that  forest  is 
in  some  sort,  common  property.  But  a  man  who  deliberately 
•  supermarks '  timber  in  t$e  river  with  a  forged  mark,  or  alJ- 
stracts  and  conceals  logs,  sleepers,  &c.,  must  know  he  is  doing 
a  criminal  act,  and  is  guilty  of  deliberate  theft  or,  mischief 
as  the  case  may  be  ;  he  has  no  such  excuse  as  in  the  former  ease. 
The  Madras  Act  is  entirely  alone  in  rejecting  the  distinction. 
But  it  is  evident  that  your  Madras  correspondent  does  not 
practically  know  what  timber  transport,  such  as  it  is  in  India  and 
Burma,  means,  and  therefore  no  doubt  (as  I  said)  the  provision 
maybe  sufficient  as  it  is. 

With  regard  to  Sections  7  and  18,  the  writer  has  again  mis- 
imderstooa  me ;  I  did  not  intend  to  make  any  great  point 
of  it ;  but  the  section  as  worded,  is  just  as  if  a  notice  should 
be  posted  up  in  a  ga^en,  saying — ^first,  "  the  gathering  of  all 
kinds  of  flowcfrs  is  prohibitea  (without  the  sanction  of  tne  gar- 
dener)," and  then  adding  "  geraniums  must  not  be  picked,  and 
if  they  are,  it  will  be  understood  that  this  is  a  wrongful  act.'* 
No  ^eat  harm  would  be  done,  it  is  true,  but  still  the 
repetition  would  lead  to  the  idea  that  geraniums  were  not 
acknowledged  as  being  ^'flowers,"  or  to  the  suspicion  that 
some  ^nbiguity  lay  concealed  in  the  phrases.  Now,  in  re- 
spect of  grants  of  waste  land,  it  is  undesirable  that  any  doubt 
snould  exist,  or  that  latitude  should  be  allowed.  The  great 
difficulty — or  one  of  the  great  difficulties — ^in  the  way  of  forest 
protection  in  Madras  has  hitherto  been,  the  too  ready  alien- 
ation of  wooded  lands ;  and  it  is  most  desirable  to  guard 
agamst  this  in  future.  Section  24  was  not  aUuded  to  by  any 
mistake.  It  is  obvious  that  if  under  Section  18,  authorities 
issue  *^  pattas "  without  due  consideration,  the  practical  effect 
will  be  to  infringe  Section  24.  If,  say,  in  a  reserved  forest,  of 
1,000  acres,  "pattas"  were  granted  for  500  acres,  one-half  the 
forest  would  be  effectually  disforested,  mthout  the  sanction  of 
the  Ghverrwr-General  in  (Joimcil,  although  Section  24  expressly 
prohibits  such  action.  The  evil  has  been  so  great  in  past  years, 
fiiat  I  maintain  the  Act  ought  to  be  clear  on  the  subject,  and 
ttot  merely  leave  it  to  the  hope  that  Government  will  now 
exercise  "a  discretion,"  which  it  certainly  has  not  exercised  in 
tile  past.  By  ^Government'  of  course  I  mean,  the  general 
body  of  pubUo  authority— to  whatever  particular  official — Gov^ 
«naot,  Board  or  CoUector-^thd  action  may  have  been  due..   The 
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aam  total  of  mj  geneiral  criticism  on  tbe  Act,  which  Itnitintafa 
to  be  a  just  one,  is  that  the  work  of  reservation  under  it,  will  be 
tedious  and  costly,  and  that  there  is  now  no  sufficient  guarantee 
that,  while  it  is  going  on  slowly  and  over  limited  areas,  wholesale 
alienation  under  waste  land  and  other  rules  will  not  go  on. 

With  regard  to  the  remarks  of  our  correspondent  on  the 
anbject  of  rights^  which  may  be  extin^ished  without  enquiry 
for  one  purpose  and  not  for  another,  it  is  to  be  regretted  that 
some  of  the  ^^  weighty  arguments  "  for  a  proposition  which 
appears  to  me  to  be  opposed  to  ordinary  common  sense,  have 
not  been  given.  If  A  has  an  actual  right  to  graze  or  to  cut 
wood,  it  cannot  possibly  matter  to  himj  for  what  purpose  the 
land  is  taken  up;  his  right  is  summarily  extinguished,  and 
obviously  he  must  be  as  much  entitled  to  enquiry  and  compen- 
sation in  one  case  as  in  another.  What  I  suppose  I.  0.  W.  to 
mean  (extending  to  him  a  courtesy  in  putting  the  best  inter- 
pretation on  his  words,  which  he  is  slow  to  extend  to  me)  is 
this :  the  persons  in  whose  favor  the  alienation  takes  place  are 
virtually  tne  people  who  own  the  rights:  if  it  is  a  village  whose 
rights  are  in  question,  and  pattas  are  issued  to  members  of  the 
vMagey  then  they  must  settle  ii  among  themselves  how  far  the 
new  cultivation  will  fit  in  with  the  village  requirements  as  to 
grazing,  &c.,  &c.  In  that  case,  no  doubt,  there  is  much  to  be 
said ;  but  in  the  first  place  the  whole  of  the  extensive  alienations 
that  have  taken  place  are  by  no  means  of  this  kind,  and  even 
when  they  are  so,  it  is  entirely  a  question  of  degree,  how  far  the 
pottos  curtail  the  rights :  if  they  do  so  to  a  serious  extent,  the 
community  would  have  every  reason  to  demand  that  their 
general  rights  should  not  be  sacrified  to  the  desire  of  individuals 
to  cultivate.  It  is  really,  as  I  believe,  (and  we  see  much  of  it 
in  other  parts  of  India,)  nothing  but  prejudice  against  forests 
and  in  &vour  of  extending  cultivation  even  of  the  most  inferior 
kind,  that  causes  those  rights  to  be  magnified  in  one  case  and 
fo^otten  in  the  other. 

I  submit  that  these  rights  have  been  persistently  exaggerated 
for  years  past,  not  indeed  with  the  purpose  of  obstructing  forest 
conservancy,  but  in  a  spirit  of  prejudice  against  it.  This  is 
amply  shown  by  the  complete  change  of  front  which  the  author- 
ities have  made.  From  1871  to  1876  it  was  asserted  that  all 
forests  in  Madras  were  ^^  common  property,"  and  that  the  State 
had  only  in  a  few  localities,  any  light  to  interfere.  AU  -  this  is 
now  abandoned  (see  Mr.  Brandis'  Keport,  page  20). 

The  effect,  however,  of  former  opposition  still  lingers,  in  com- 
plicated provisions  regarding  reservation,  whjch  snow  an  un- 
reasonable distrust  of  ^rest  work,  as  if  the  object  of  reservation 
was  to  get  rid  of  rights  ahooye,  a^d  not  only  where  fully  possible 
without  injustice. 

I  have  only  to  add  that  I.  C.  W.^in  closing  his  formidably 
indictmoBt,  has  forgotten  to  be  quite  consistent.    If,  as  he  says^ 
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the  Madras  Goyemment  was  so  anxious  to  promote  legislation, 
and  to  adyance  forest  conservancy,  how  is  it  that  they  so  '^  tardily- 
recognized  "  the  evils  which  the  oflBcers  of  the  department  "  for 
years  represented?"  How  is  it,  I  might  also  add,  that  the 
administration  has  been  reduced  to  such  a  state,  that,  with  all 
the  rich  variety  of  natural  forest  wealth  that  once  existed  in  the 
Presidency,  the  financial  condition  is  now  such  that  an  average 
of  five  years'  actuals  (up  to  the  close  of  1880)  can  only  show 
a  bare  and  precarious  surplus  of  income  over  expenditure  ? 

But  I  have  no  wish  to  recall  the  past,  and  in  my  article  I 
studiously  avoided  anything  like  raking  up  past  controversies : 
only  I  tmnk  that  people  who  live  in  such  a  fragile  tenement  as 
is  represented  by  the  past  history  of  Forest  Conservancy  in  the 
Madras  President  (small  blame  to  the  Department  perhaps) 
should  be  careful  how  they  throw  stones. 

B.P. 

DEMARCATING  FOREST  RESERVES. 

TO  THE  EDITOB  OF  THE  ^^  INDIAN  FOBESTEB.'' 

SiB| — ^Demarcating,  i.e.,  putting  up  boards  round  reserveSj  is 
both  an  uninteresting  and  expensive  work.  From  what  I  have 
seen  of  the  reserves  in  this  division,  I  have  come  to  the  conclu- 
sion that  they  will  require  to  be  freshly  demarcated  once  every 
three  years,  and  my  aim  and  object  is  to  prevent  this,  and  to  make 
a  renewal  of  the  boards  once  in  six  years  sufiioe.  The  boards  at 
present  in  use  here  are  18  inches  long,  4  inches  broad,  2  inches 
thick,  and  are  driven  in  with  one  4^  inch  nail,  and  what  is  the  re- 
sult ?  In  reserves,  which  were  demarcated  in  March  and  April 
1881,  the  boards  have  some  of  them  been  forced  off,  by  the  growth 
of  the  tree,  nail  and  all,  some  have  been  forced  off  over  the  head 
of  the  nail,  leaving  the  nail  sticking  in  the  tree,  and  the  re- 
mainder have  been  forced  a  certain  way  over  the  head  of  the 
nail,  and  will  probably  be  forced  quite  off  by  the  end  of  next 
rains.  My  remedy  for  this  is  to  have  nails  6  inches  long,  with 
much  larger  heads  than  those  at  present  in  use,  to  drive  2  inches 
of  the  nail  into  the  tree,  always  choosing  if  possible  large 
trees,  the  breadth  of  the  board  will  take  up  2  inches  more  of 
the  nail,  and  2  inches  will  be  left  to  enable  the  tree  to  grow  2 
inches  before  it,  or  rather  the  board,  gets  to  the  head  of  the  nail, 
by  that  time  the  nail  will  have  got  a  very  firm  hold  of  the  tree, 
more  so  I  think  than  if  the  6  inch  nail  were  driven  4  inches 
into  the  tree  to  begin  with,  and  if  the  head  is  sufficiently  large 
to  prevent  the  board  being  forced  over  it,  we  may  then  hope 
that  the  board  will  become  incorporated  with  the  tree.  If  this 
should  really  be  the  case,  the  reserves  will  not  require  to  be  re- 
demarcated  even  once  in  six  years.  Can  you  or  any  of  your 
readers  suggest  anything  more  ? 

Chablbs  Palveb. 
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EXPOSING  THE  BOOTS  OF  FRUIT-TREES. 

Bbgabding  Jujube's  comments  on  my  remarks  on  exposing  ihe 
roots  of  froit  trees,  in  the  last  number  of  the  ^^  Indian  Forester." 
The  soil  in  his  garden  must  be  very  good  for  the  cnltiyation  of 
Tines.  I  find  no  difficnlfy  here,  in  ripening  the  wood  without 
haying  recourse  to  exposing  their  roots  to  sun  and  air,  however 
mj  -vines  do  not  make  a  superabundance  of  wood  and  I  fancy  his 
do.  If  he  would  reduce  the  amount  of  his  wood  by  lopping  off 
the  leading  shoots  and  thinning  out  the  lateral  ones  periodically 
during  their  season  of  growth,  he  would  not  have  to  aig  a  trencn 
round  his  yines  in  order  to  make  them  hibernate.  By  adopting 
that  plan^am  certain  he  would  obtain  even  better  crops  than  at 
present.  When  yines  are  yery  luxuriant  and  produce  more  wood 
than  they  can  ripen,  it  is  better  to  cut  it  out  as  soon  as  made, 
than  run  the  risk  of  injurinff  even  a  single  fibre  of  their  roots. 
Vines  are  very  tenacious  of  life,  and  will  stand  yery  rough  treat- 
ment for  years,  but  the  roots  of  those  that  have  been  foast  dis- 
turbed will  remain  in  a  bearing  and  healthy  condition  the  longest. 
Regarding  his  query  as  to  uie  length  of  time  a  yine  will  liye 
productively.  Tms  depends  greatly  on  circumstances.  If  these 
are  &yourable  it  will  uve  to  a  great  age.  The  famous  vine  at 
Hampton  Court  was  planted  in  1769,  a^  when  last  I  heard  of  it 
(1878)  was  bearing  a  heavy  crop. 

w,  a. 

NOTES  FROM  AJMIR. 

Wx  are  very  glad  to  publish  the  following  interesting  extract 
from  a  letter  from  Mr.  Lowrie,  who  is  engaged  in  selecting  new 
forests  in  the  southern  part  of  Merwara. 

^^Ehair  seems  to  luive  grown  very  extensively  here,  but 
unfortunately  there  is  nothing  of  it  left  but  bare  stumps  or  un- 
sightly pollards — all  cut  and  gone  I  In  some  of  the  places  I  have 
jiut  selected^  there  must  have  been  a  pure  khair  forest,  which| 
if  allowed  to,  will,  I  am  sure,  with  a  little  help  spring  up  again. 

''I  was  astonished  to  find  also  a  good  deal  of  Anogeismis 
laH/oUoy  but  the  wretched  trees  are  so  badly  hacked  and  lopped, 
that  they  are  little  better  than  naked  stems,  crooked  and  knotty 
in  the  extreme. 

'^  There  are  a  number  of  other  acquaintances  of  mine,  and 
also  many  new  ones,  among  them  one  which  requires  mentioui 
viz.,  Afwffeisius  acumwaUiy  in  these  parts  called  India  Dhaa. 
The  tree  is  rare.  It  was  probably  abundant  enough  formerly,  but 
has  been  cleared  out  lon^  aso.  Just  below  Todgarh  I  have  come 
across  a  couple  of  beautifm  specimens  of  it  from  7  to  8  feet  in 
girth  and  40  to  45  feet  in  height.  I  think  it  is  an  old  friend  of 
yours.  This  species  and  the  custard  apple,  which  is  now  sub- 
spontaneous  and  abundant  in  places,  are  not,  I  think,  mentioned 
in  any  Report  on  the  forests  of  Ajmir." 
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FURLOUGH. 
TO  rrns  bditok  oir  thb  ^^  moiAN  fobbstsb." 

Sir, — ^I  was  dad  to  see  in  the  Febmaiy  Number  of  the  "  Indian 
Forester,"  a  letter  from  Home  Sick,  regarding  the  Furlough 
ruleu  of  some  of  the  officers  of  the  Forest  Department ;  anal 
quite  agree  with  him  that  the  matter  onl^  requires  to  be  brought 
to  tiie  notice  of  the  Government  of  India  to  obtain  for  us  the 
privileges  of  leave  enjoyed  by  our  more  fortunate  confrh'es. 

Home  Skic  rightly  says  it  is  a  small  matter ;  by  a  reference  io 
the  ^^list  of  officers  in  the  Forest  Department  on  the  Ist 
July,  1882,"  and  Schedule  B  of  the  Civil  Leave  Code,  it  will 
be  seen  that  only  32  out  of  a  total  number  of  124  officers  come 
under  the  leave  rules  of  Chapter  X.  of  the  Leave  Code,  and  now 
that  Forest  Department  Code,  ^a.  28,  virtually  debars  Euro- 
peans from  entering  the  Forest  Department,  I  think  the  privir 
Mges  of  leave  under  Chapter  Y.  should  be  extended  to  us  22 
umortunates,  and  thus  put  all  the  officers  of  our  Department  on 
an  equal  footing. 

It  may  not  be  out  of  place  here  to  remark  that  a  Forest 
officer's  work  takes  him  to  the. most  unhealthy  parts  of  his 
district,  and  if  there  is  any  fever  lurking  about,  he  is  sure  to  hunt 
it  up  and  carry  it  home  ;  and  I  think  it  will  be  allowed  by  aQ 
that  Forest  Omcers,  if  any,  should  enjoy  all  the  privileges  of  the 
most  favourable  leave  rules. 

Home  Sice  has,  I  think,  made  a  mistake  in  saying  we  can  set 
one  year  after  nine  years'  service*  The  ^^  fortunate"  one  cant^e 
two  years'  furlough  after  eight  years'  service  ;  his  less  fortunate 
brother  has  to  work  for  ten  years,  before  he  has  earned  his 
furlough,  and  then  he  is  permitted  to  take  only  one  year  ;  if  he 
wishes  to  take  two  vears  at  once,  he  must  work  for  18  years  before 
he  earns  them,  ana  then  he  is  not  entitled  to  any  more  furlough 
for  the  whole  of  his  service,  viz.,  30  years.  The  "  fortunate  ** 
may  spend  six  years  of  his  service  on  furlough,  the  unfortunate 
can  only  spend  two. 

It  is  (I  fear)  about  to  be  ruled  that  ^^  invidious  distinctions  " 
are  to  be  set  aside  regarding  certain  matters,  then  why  notidso 
set  aside  this  very  small  distinction  regarding  our  furlough  ? 

W.  M.  G. 


EQUIVALEOT  OF  THE  CUBIC  METRE. 

TO  THB  BDITOB  OF  THB  "  INDIAN  FOBESTBB." 

Sir, — ^May  I  be  allowed  to  correct  a  small  error  in  calculation 

which  has  occurred  in  the  translation  of  the  Amdnoffement  dm 

Foritspar  M.  Putany  in  the  "  Indian  Forester  '*  of  December  1882. 

In  the  6th  paragraph,  on  page  225,  it  is  tims  stated— ^^  It  hm 
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been  calculated  that  in  order  to  make  the  normal  oattum  of  tim« 
ber  yield  a  reasonable  rate  of  interest  to  a  private  proprietor,  the 
price  of  a  cubic  m^tf e  of  wood  onght  to  be  about  300  francs 
(between  30  and  40  rupees  a  cubic  foot  1 1) '' 

Now  a  m^tf  e  measures  in  round  numbers  40  inches,  and  hence 
a  cubic  m^tre  contains  about  37  cubic  feet.  Taking  the  rupee 
as  equivalent  to  2^  francs,  the  300  francs  would  represent  120 
rupees,  and  the  equivalent  to  300  fraucs  per  cubic  m^tre  when 
represented  in  rupees  and  cubic  feet  would  be  about  3  rupees 
and  4  cmnas  per  cubic  foot^  instead  of  between  30  and  40  rupees  a» 
stated  in  the  translation. 

Throughout  the  translation  it  appears  to  have  been  taken  for 
granted  that  a  cubic  m^tre  is  equivalent  to  3 J  cubic  feet  only, 
ustead  of  36  or  37  cubic  feet,  and  hence  some  of  the  figures 
appear  surprisingly  low. 

T.  H.  Aplin. 

WOOD  FOR  TEA  BOXES. 

TO  THE  EDITOB  OF  THE  "INDIAN  FOKBSTKB.^' 

SiB,— I  notice  in  your  Vol.  IX.  of  January  1883,  an  article  by 
Mr.  Gramble,  containing  a  list  or  tea  box  woods  used  in  Daijeeling. 
He  concludes  his  letter  by  asking  some  one  to  furnish  a  list  of 
the  woods  used  in  Assam  and  Cachar.  As  the  Tea  Industry  is 
not  confined  to  Bengal  and  Assam  alone,  I  would  suggest  a  ge- 
neral list  being  compiled  of  all  the  woods  used  for  making  tea 
boxes  in  various  Presidencies  and  Provinces  throughout  India 
where  it  exists. 

To  farther  this  suggestion,  I  send  you  a  list  of  tea  box  woods 
used  by  the  Planters  of  the  Eangra  District,  Punjab— 

Palampur  TehsUf  Kangra  DistricU 


Chil, 

••• 

P.  longi/olia. 

Rai, 

••• 

A.  Webbiana. 

TOSy 

••• 

A.  Stnithiana, 

Oiy                            ••• 

•.• 

Alhizzia  stipulata* 

Tiin, 

••• 

C.  toona. 

Mango,     ... 

••• 

M.  indica. 

Bimmal,    ... 

••• 

B.  malabaricum. 

Kuilu  Tehsilf  Kangra  DistricU 

.Kail,        •••  ...    P.  excelsa. 

Bai,         •••  ...    A.  Smithiana  (called  Tos  at  Palampur). 

Tos,         •••  •••    A,  Webbiana  (called  Sai  „        „        ). 

These  are  chieflv  used,  though  there  are  several  other  woods 
which  I  have  no  doubt  would  answer  the  purpose,  such  as  Alder^ 
Sim,  Poplar  (Phalse),  Hill  Tdn  and  Chil.    Deodar  is  not  used 
for  tea  boxes  owing  to  its  strong  smeU  of  turpentine. 
Hoping  to  see  ^e  general  list  added  to. 

L.  OiSBOfiin  Smith. 
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A  NOTE  FROM  COORG. 

TO  THE  BDrrOB  OF  THE  '^INDIAN  FOBESTBB." 

Dba&  Sir, — I  see  in  my  notes  on  Sandal,  I  have  not  given  the 
upper  altitude  of  its  habitat.  This  I  think  is  about  8^500  feet 
above  sea  level. 

You  have  an  extract  in  your  February  Number,  from  the 
'* Timber  Trades  Journal''  about  sleepers,  which  is  dosed  by  the 
following  sentence  :*-''  The  results  at  present  are  therefore  un« 
fovourable  to  the  use  of  metal  sleepers. ''  As  regards  this,  I 
should  like  to  know  what  the  Madras  Railway  Company 
think  of  the  pot  sleepers  they  use  on  the  line  from  Madras  to 
Bangalore. 

As  regards  another  article,  taken  from  the  same  Journal^  anent 
Mahogany,  which,  by  the  way,  makes  the  ^'Mahogany  hunter'' 
to  be  a  wonderful  fellow,  slashing  away  with  his  *'  constantly 
working  sword,"  put  him  into  one  of  our  gh£t  forests,  and  he 
would  have  to  go  more  carefully  to  work,  if  he  did  not  want  to 
tear  his  bands  to  pieces  with  rattan  thorns,  &c.  But  what  I  was 
going  to  say  is  this,  the  article  says,  "  The  Botanical  fact  that 
the  average  Mahogany  tree  requires  500  years  in  which  to  become 
fully  mature."  Now  is  this  a  fact  ?  and  now  ascertained  ?  I  don't 
think  the  Mahogany  has  concentric  rings.  Besides  a  slow  grow- 
ing tree  in  the  luxuriant  vegetation  in  which  the  Mahogany  is 
found  would  surely  be  left  behind  altogether.  I  don't  know 
much  about  the  Mahogany,  but  I  know  one  tree  at  Nelambur,  in 
Malabar  district,  10  years  old,  which  measures  7S  feet  in  height, 
and  2  feet  8  inches  in  girth  at  5  feet  from  the  ground.  This 
does  not  look  like  a  slow  growing  tree. 

F.  B.  D. 


RECORD  OF  SERVICES  OF  FOREST  OFFICERS. 


Dbar  Sir,— Allow  me  to  use  your  pages  to  suggest  to  every 
Forest  officer  the  great  utility  to  himself  of  keeping,  in  a  small 
book,  or  on  sheets  of  paper,  a  copy  of  every  order  that  is  issued 
in  eithec  the  Local  or  India  Gazettes  concerning  himself;  his 
appointment,  promotions,  transfers,  leave,  &o. 

Those  who  have  not  yet  begun  such  a  book  should  do  so  at 
«nce,  and  get  up  the  information  from  old  Gazettes  and  orders. 
Information  cannot  be  furnished  by  the  Treasury  Branch  of  the 
Comptroller  General's  office,  which  only  verifies  service  on  an 
officer  retiring,  and  only  aftor  he  has  sent  in  his  papers. 

O.  J.  Yak  Sombsbn. 
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EVIEWS. 


FOREST  PROQEESS   REPORT   FOR   BRITISH 
BURMAH,  1881-82. 

Thb  report  before  us  shows  kow  very  successful  Forest  Adminis- 
timtion  has  been  in  British  Burmah  during  1881-82^  and  how 
vast  are  the  timber  resources  of  that  rich  province. 

Demarcation  work  is  still  in  progressi  and  the  total  area  of  the 
reserved  forests  was  3^274  square  miles^  or  somewhat  less  than 
that  of  the  reserves  in  the  North- Western  Provinces.  It  would 
be  interesting  if  the  proportion  of  the  reserved  forest  area  to  the 
total  area  of  the  province  were  always  given  in  Annual  Reports. 

Eight  hundred  and  thirty-six  square  miles  were  added  during 
the  year,  most  of  the  new  reserves  containing  more  or  less  teak- 
producing  land  except  the  Mindone  Yowa  in  ti^e  Prome  Division. 

Reservation  in  Burmah  {interferes  very  little  with  the  privileges 
of  the  people,  because  the  very  large  forest  area  left  outside  the 
res^ves  more  tbaa  suiSces  tor  all  their  present  wants.  The  wild 
nncivilised  Earea,  never  accustomed  to  restraint  of  any  kind, 
natwally  objects  to  forest  reservation,  and  the  Pegu'  Conservator 
very  graphicidly  explains  his  vi^ws.  He  says — '^The  Karena 
thefflMclves  say  that  once  they  were  like  junglc'-fowl,  hiding 
where  they  liked,  scratching  the  earth  here  and  there  and  putting 
m  a  grain  of  rice  and  eating  what  came  of  it,  if  the  naU  («.  e,, 
spirits)  permitted,  but  that  now  the  Forest  Department  put 
then  into  boundaries  here  and  boundaries  there,  and  they  feel 
like  pigs  in  a  pen.  But  after  a  certain  time  they  rarely  deny 
that  their  latter  state  is  preferable  to  their  former,  more  especi- 
ally in  or  near  fire-traced  reserves,  where  work  is  constantly 
obtainable/' 

Forest  reservation  will,  we  may  be  sure,  have  a  great  civilising 
effect  on  these  interesting  people,  they  will  learn  to  settle  down 
in  the  neighborhood  of  forests  where  labor  is  constantly  required, 
and  by  more  frequent  contact  with  Europeans  and  civilised 
Burmans  will  become  useful,  instead  of  destructive,  members  of 
the  community* 

In  the  reserves  there  are  very  few  rights,  and  those  that  do 
exist,  sneh  as  the  use  of  bamboos  for  home  consumption  and 
.  grazing  rights,  will  not  be  detrimental  to  the  future  of  the 
forests. 

2f 
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The  fact  that  the  export  line  of  the  two  new  reserves  in  the 
Tounghoo  Division,  lies  through  Upper  Barmah,  shows  what  a 
defective  frontier  we  have  there,  and  that  some  rectification  is 
required. 

Fire  protection  has  been  extremely  successful,  and  in  spite  of 
the  great  difficulties  which  have  to  be  overcome,  will  compare 
favorably  with  that  in  any  of  the  other  provinces  under  the 
Government  of  India,  as  only  1*6  per  cent,  of  the  protected  area 
was  burnt. 

Incendiarism  is  common,  and  several  fires  occurred  from  this 
cause.  One  of  these  happened  at  the  Magayee  Plantation,  and 
the  Extra  Assistant  Commissioner  decided  that  it  was  the  fault 
of  some  forest  subordinates,  without  taking  the  trouble  to  exa- 
mine three  eye-witnesses.  This  is  an  evil  which  it  is  impossible 
for  Forest  officers  to  check,  unless  they  receive  every  assistance 
from  the  Civil  authorities. 

Mr.  Kibbentrop  gives  an  interesting  account  of  the  conse- 
quences of  frequent  fires.  He  says — '^  The  first  consequence  of 
these  constantly  recurring  fires  are  bamboo  forests  with  standard 
trees  in  the  bills,  and  Kaing  grass  savannahs  in  the  plains.  The 
cover  of  dead  leaves  on  the  ground  is  annually  consumed,  and  no 
humus  is  formed. 

^^  The  rain-storing  power  of  the  forest  is  lost,  and  the  bare 
friable  soil  is  washed  down  into  the  streams.  Wherever  a  small 
flat  stone,  a  piece  of  wood,  or  some  other  obstacle  protects  the 
ground,  this  forms  after  the  rains  the  roof  of  a  little  mud  pillar, 
and  the  soil  round  it  having  been  washed  away  and  carried 
down  by  the  streams,  is  doubtlessly  one  of  the  main  causes  of 
their  rapid  silting  up.  This  erosion  does  not  take  place  in  areas 
which  have  been  successfully  fire-protected  for  some  years,  and 
the  streams  in  fire-protected  forests  become  more  and  more 
perennial/' 

The  plan  by  which  Karens  and  other  forest  people  protect  the 
forest  areas  near  their  own  settlements  is  excellent,  and  will 
doubtless  be  extended,  seeing  that  the  cost  of  protection  in  this 
way  is  a  quarter  of  that  by  any  other  method. 

Eight  hundred  and  seventy-two  acres  of  plantations  were  made 
during  the  year,  and  principally  consist  of  new  teak  toungyas, 
containing  over  600  seedlings  per  acre.  It  is  hoped  this  system 
will  be  extended  until  Mr.  Brandis'  programme  of  2,000  acres 
per  year  is  carried  out. 

Four  hundred  and  fifty  acres  covered  by  flowering  bamboos 
(species  not  mentioned)  were  burnt,  and  planted  up  with  teak 
seedlings  on  the  toungya  system.  600  acres  being  burnt  for 
further  operations.  As  the  Chief  Commissioner  remarks,  the 
system  is  an  excellent  one,  especially  as  it  can  be  seen  the  season 
before,  by  the  bamboos  not  sending  out  new  shoots  taht  they  will 
flower  next  year. 
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The  reprodaction  of  Catch  has  been  tried  with  success  in  the 
Tharawaddy  Division^  and  an  attempt  will  probably  be  made  to 
create  large  Cutch  toungya  plantations  in  the  Thayetmyo 
District. 

Experimental  cnltivation  of  various  exotics  has  been  continued 
on  a  small  scale  with  varying  success.  These  experiments  are 
generally  carried  on  in  a  half-hearted  way^  and  success  is  im« 
perilled  by  unwise  economy  in  cutting  down  expenditiure  on 
weeding,  fencing,  watering,  &c. 

Mahogany  would  do  well  if  it  were  not  for  the  attacks  of 
insectSy  probably  the  larva  of  a  beetle.  It  is  stated  that  **  some 
trees  have  their  terminal  shoots  eaten  off,  while  others  are 
attacked  just  above  the  collar  and  simply  girdled,  others  again 
are  bored  along  the  whole  length  of  their  stem.''  This  liability 
to  injury  of  introduced  species  is  very  curious,  and  has  caused 
great  havoc  amongst  Australian  trees  at  the  Cape. 

Tea  and  coffee  grow  at  Thandawy,  and  it  is  hoped  that  private 
capital  may  be  attracted  to  the  locality  as  soon  as  the  railway  to 
Tounghoo  is  opened. 

JSroussanetia  papyrifera  appears  to  be  as  much  at  home  in 
Buraaah  as  it  is  in  the  Himalayas,  and  there  is  a  thriving  little 
plantation  in  Tharawaddy. 

The  Vanilla  orchid  will  probably  be  successfully  cultivated  at 
Magayee,  where  a  vanillary  has  been  built,  and  where  two  year 
old  plants  have  fruited. 

Over  24,000  trees  were  girdled,  including  nearly  19,000  teak, 
all  save  200  trees  being  in  the  non-demarcated  area,  where  it  is 
calculated  that  40,000  marketable  teak  remain,  and  then  work 
will  be  commenced  in  the  reserves. 

Foresters  in  the  older  provinces  will  read  the  part  of  this  re- 
port dealing  with  the  yield  of  the  forests  with  unmixed  feelings 
of  envy.  Bevenue  was  collected  on  76,000  tons,  or  8,800,000 
cubic  feet,  and  free  permits  were  given  for  over  42,000  tons  of 
timber,  according  to  the  review  by  the  Government  of  India^ 
although  it  is  not  understood  how  the  latter  figure  is  arrived  at, 
seeing  that  free  permits  are  given  for  trees  without  specifying 
dimensions,  these  trees  being  all  cut  outside  reserves  and  not 
marked  in  any  way. 

This  large  yield,  it  must  be  recollected,  only  shows- the  outturn 
of  teak  81,000  tons,  and  the  16  other  reserved  kinds  87,000  tons, 
and  is  exclusive  of  all  the  other  numerous  species  of  timber, 
many  of  which,  such  as  Mango,  Tonkkyan  (TerminaUa  tamentosa). 
Tone  {Anogeis9U8  aceuminata),  Petwoon  {Berrya  ammonilla),  are 
r^;arded  as  valuable  trees  in  other  parts  of  India.  No  free  per- 
mits are  required  for  cutting  any  trees  save  the  reserved  kmds 
outside  the  demarcated  area,  and  nearly  30,000  logs  of  72  different 
kinds  passed  through  the  revenue  stations  of  the  Bangoon  Divi* 
siion  alone  in  this  way  free  of  duty. 
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One  lakh  thirty  thousand  tons  (6|  millioa  cabic  feet)  of  teak, 
valued  at  over  100  lakhs  of  rupees^  were  exported  from  Rangoon 
and  Moulmein,  this  including  of  course  a  large  quantity  of  timber 
from  Upper  Burmah.  Of  this  timber  England  took  50,000  and  In-* 
dia  80^000  tons^  the  exports  to  other  countries  being  insignificant. 

The  rates  realised  were  high^  being  in  Rangoon  on  an  average 
Bs.  66  per  ton  for  first  olass^  and  Bs.  42  for  second  class  timber, 
and  at  home  varying  from  £13  to  £15  per  ton. 

As  a  proof  of  how  little  the  Forest  Conservancy  in  Burmah 
presses  on  the  wants  of  the  people,  the  revenue  derived  from 
minor  produce  was  only  Bs.  8,0U0,  if  we  exclude  the  revenue  on 
Cutch  Rs.  48,000.  Grazing  and  fodder  grass  realised  the  small 
sum  of  Rs.  182. 

Four-and-a-half  million  bamboos  and  10  million  palm  leaves  for 
thatching  passed  through  the  Bangoon  revenue  stations  free  of 
duty. 

Bs.  57-6-0  were  received  on  11^  million  cheroot  leaves  (from 
Cordia  tnyxa)  in  the  Tharawaddy  Division. 

Wood-oil  is  chiefly  extracted  from  Kanyin  (Dipleroearpus 
lavis),  one  man  tapping  from  30  to  40  trees  in  the  season,  from 
which  he  extracts  150  to  200  Ibn.  of  oil  sufficient  to  manufac- 
ture 2,000  to  3,000  torches,  which  sell  locally  at  Bs.  1-8-0 
per  hundred. 

Although  only  Rs.  56,000  were  credited  as  revenue  from  minor 
produce,  the  value  of  exports  from  Rangoon  and  Moulmein  exceed- 
ed 36  lakhs  of  rupees,  the  articles  exported  consisting  of  gums 
and  resins,  cutch  and  gambler,  stick-lac  and  wood-oil. 

Thirteen  lakhs  of  produce  were  sent  to  the  United  Kingdom, 
and  over  9  lakhs  found  a  market  in  India. 

The  financial  results  of  the  year  are  very  satisfactory,  and  the 
surplus  of  nearly  11  lakhs  of  rupees  exceeds  the  total  receipts 
of  many  other  provinces. 

The  surplus,  however,  is  an  exceptionally  large  one,  and  is  due 
to  a  rise  in  the  price  of  teak,  and  in  consequence  a  larger  outturn 
of  that  timber,  as  well  as  to  the  supply  of  sleepers,  &c.,  for  the 
new  railway  to  Tounghoo.  For  this  purpose,  the  Rangoon  Divi- 
sion supplied  16,000  Fynkado  (Xylia  dolabri^armis)  logs,  and  the 
Agency,  Tounghoo  and  Sheweygheen  Division  supplied  over  one 
lakh  of  sleepers,  principally  of  Fynkado  {Xylia  doUdfriformii) 
and  Laiza  {Lagerstramia  tomentosd)  with  a  few  of  Teak  and  Tonk- 
kyan  {Terminalia  tomentosd).  These  sleepers  and  other  timber 
supplied  to  the  Rangoon  and  Irrawaddy  Valley  State  BaUway, 
a  large  portion  which  was  cut  within  the  reserves,  gave  a  revenue 
of  more  than  3^  lakhs. 

Excluding  the  10  elephants  attached  to  the  Agency  Division, 
there  were  33  elephants  belonging  to  the  Department.  Their 
feed  cost  Bs.  1,038,  or  the  moderate  sum  of  Bs.  2-10-0  per  month. 
In  the  Bangoon,  Tounghoo,  Western  and  Sheweygheen  Divisions 
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the  ooflt  of  the  food  of  13  elephants  was  nil,  as  forest  fodder  sufficed 
to  maintain  them  in  good  condition,  and  no  rice  or  paddy  was 

fiven.  The  avenge  cost  of  feed  and  keep,  including  gear,  is  not 
owever  less  than  Rs.  60  per  animal  per  mensem« 
Dynamite  was  8acce8sf^ll7  employed  in  many  eases  to  remove 
rocky  obstructions  in  timber-floating  streams*  One  of  Bansome's 
steam  tree-fellers  has  recently  been  procured  from  England,  for 
nse  in  the  preparation  of  locomotive  fuel,  for  the  Irrawaddy  State 
Bailway,  and  we  hope  it  wiU  prove  a  good  investment  financially. 

Mr.  Ribbentrop,  who  has  now  left  Burmah  for  his  old  provincCi 
the  Punjab,  has  been  warmly  thanked  by  the  Chief  Commissioner 
for  the  excellent  service  be  has  done  in  the  Burmese  forests. 


THE  "JOUBNAL  OF  FORESTRY,"  FEBRUARY 
NUMBER. 

Wb  find  in  the  February  Number  of  the  "  JouAial  of  Forestry" 
some  interesting  facts  regarding  the  cost  of  extinguishmg 
forest  lights  in  tne  Epping  forest. 

The  extinction  of  the  rights  of  ftiel  in  the  manor  of  Waltham 
Holy  Cross  and  Sewardstone,  which  were  utterly  destructive  to 
the  appearance  of  the  forest,  cost  £15,000,  and  £7,000  were 
paid  to  the  inhabitants  of  Longhton  to  extinguish  their  rights 
of  lopping. 

The  entire  cost  under  the  arbitration  has  been  £109,505, 
beside  £15,779  spent  in  improvements  since  October  1882. 

Forest  planting  in  Ireland  is  progressing,  and  Dr.  Lyons,  in 
a  paper  on  the  re-afiP6resting  of  Iremnd,  states  tlmt  the  slopes  of 
tibe  Galtee  Range  in  Limerick  are  being  planted  up,  and  that 
10,000  acres  of  forest  in  all  stages,  from  mature  woods  of  40 
years  and  upwards,  to  the  youngest  plantations  of  yesterday 
may  be  found  on  these  hills.  Dr.  Lyons  gives  a  most  interesting 
history  of  Irish  Forests  from  the  earliest  times,  which  proves 
that  extensive  and  very  valuable  oak  and  other  forests  existed  in 
Hunster  in  the  17th  century,  but  that  the  ironworks  established 
by  the  English,  and  other  causes  of  destruction,  had  by  the  end 
of  the  century,  so  swept  away  the  woods,  that  there  was  not  left 
small  stuff  for  producing  bark  for  tanning,  nor  timber  for  com- 
moners. 

"  To  the  Qovemment/'  Dr.  Lyons  concludes,  "  I  appeal  for  repro- 
ductive work^  to  avert  the  impending  crisis  in  Ireland,  on  the  model  of 
those  works  which,  with  unstinting  hand,  they  are  carrying  out  in  the 
Forests  of  India,  on  which,  over  a  district  of  more  than  sixty  millions 
of  acres  of  forests,  they  now  raise  a  revenue  of  more  than  £700,000 
(for  the  years  1881-82),  which,  after  all  expenses,  leaves  a  net  profit 
to  the  State  of  more  than  one  quarter  of  a  million  sterling  per  annum. 
As  I  have  already  folly  explained  in  the  House  of  Commons,  and 
elsewhere  on  many  occasions,  I  ask  no  gratuitous  boon  at  the  hands 
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of  the  Imperial  Gk>Ternment.  Ireland  is  now  able  to  can;  on  her 
own  reprodnctire  works  on  her  own  capital — ^thirtj  millions  sterling 
on  deposit  in  her  banks.  I  ask  only  what  we  are  fnlly  entitled  to  as 
a  right,  an  Imperial  guarantee,  based  on  those  refennes  to  which  wo 
fully  contribute  our  share,  on  all  Irish  loans,  made  for  State  purposes 
in  Ireland.  Re-afToresting  will,  as  I  ha?e  shown,  after  forty  years, 
repay  from  £50  to  £100  per  acre  un  an  outlay  which  may  be  stated 
as  a  maximum  of  £10.  Let  those  who  doubt  my  statements  visit 
for  themselyes  the  glens  of  Aherlow,  and  the  slopes  of  Galteemore.'* 


THB  "INDIAN  AGRICULTURIST/'  FEBRUARY 
AND  MARCH  NUMBERS. 

Ik  ihe  Febmary  Number  of  the  "  Indian  Agricollnrist/'  we  note 
a  report  by  Mr.  Minniken  on  Yine  disease  in  Kanawar. 

This  disease  is  reported  to  have  first  appeared  in  1850,  and  to 
have  spread  to  such  an  extent,  that  the  people  have  lost  heart, 
and  are  conyerting  their  vineyards  into  grain  lands. 

Mr.  Minniken  does  not  consider  this  to  be  due  to  the  Phyl- 
loxera, and  the  cause  may  possibly  be  that  referred  to  on  page 
170  of  onr  March  Number,  yiz.,  exhaustion  of  the  vitality  of  the 
vines,  and  in  this  case  the  only  remedy  is  to  plant  new  stock. 

The  papers  on  arboriculture  continue,  and  we  find  the  wildest 
statements  about  the  s&l  tree,  the  oil  forests  being  said  to  be 
mostly  used  up  all  along  the  foot  of  the  Himalayas,  which  is 
certainly  not  the  case  in  Kumaon,  and  what  are  we  to  say  to 
logs  100  feet  long  and  15  feet  in  girth  which  are  said  to  have 
been  found  lying  in  heaps  along  the  banks  of  the  Gogra  and 
Rapti,  25  years  ago  ?  The  removal  of  logs  of  such  dimensions 
must  have  exercised  the  ingenuity  of  the  wood  merchants  of 
those  days.  The  author  is  at  a  loss  to  know  what  contractors 
are  now  to  do  for  timber,  since  it  wiU  take  500  to  1,000  years 
for  the  present  s41  saplings  to  come  to  maturity.  If  he  were  to 
divide  ms  figures  by  ten,  he  would  be  nearer  tne  mark. 

It  is  said  rorther  on  that  CiTinamonium  cassia  yields  the  cin- 
namon of  commerce,  though  it  really  yields  Cassia  Ugnea^  but 
we  think  that  the  inaccuracy  of  these,  papers  have  been  su£5- 
oiently  exposed,  and  so  will  not  refer  to  them  any  further. 
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...  „  116  to  126      ^  ...\ 

^1  J  •..  „  116  to  136      „  ,.•  V 

k,     •••  w  106  to  130     H  •••/ 


JTT,     Timber    Market. 

PRICES  OUBBENT. 
Mangoon  Teak. 

IfaitPieoes.  good  larger       ...  Bs.  6  to  12  per  nmniiig  foot, ...  { ^^^ 

Sawn  Timben,... „     80  to  106  per  ton.         •••     No 

t^lankB,  long  lengtliB, „   116  to  126 

Bheathmg  Boar£,  i  inchj 

„  n       i  inch, 

Bofodsy  1  inoh, 

Moulmein  Teak^ 

Square  Tiinl)er8,  20  to  29  feet  long, 

10  to  13  inolies  Bqnare,  first-class,  Bs*  90  to  120  per  ton  of  60  eobio  feet. 
Square  Timbers,  20  to  46  feet  long, 

14  to  18  inches  square,  ..•        .,«  „  120  to  200  „         „         ^ 

Seeond-elass  Timber,  '      ,«  90  to   96  „         „         „ 

Planks,  lone  len[,^8,  first-class,  ...  „  120  to  126  ,,         „         ^ 
Puraitnre  rlanks,  18  to  36  inches 

broad,  and  1  inch  thick — good,  •••  „  130  to  170  u         h         •» 

Sheathing  £oarda,imch,  doable, ...  „  136  to  160  „         „         „ 

$f           f»       i  inch, „  140  to  168  „          „         „ 

Scantlings  (of  sizes),         „  76  to  130  per  ton. 

Moulmein  Cedar,  square  timber,  ...  „  66  to    70  „ 

Thingan  and  Consonr^      „  46  to   60  „     Nominal. 

Peeoudi,     •••        •«•         ..        ••.  „  60  to   65  „ 

American  and  Colonial  Timber. 

Mast  Heces,  large,      •••        •••  Bs.  0    0    0  per  running  foot.    NominaL 

Spars,  large,        „     1  12    0  „         „  „ 

Mahoeany,       ...        -m        ...    „    0    6    OpersupLfootofl  inch  thick. 
Afh  UarSf         •••        •••        ...  As.  6|  to  6  per  foot. 

8&1,  •••        •••        ...  Be.  70  to  110  per  ton. 

Johore  Teak  squares, •    „   GO  to  66     „    n 

lit  FO^tim.  }  ^"""-  MAOKHHzt.  Ltaii  &  Oo. 

The  deyelopment  of  taste  in  matters  relating  to  the  interna!  wood- 
work of  honses  has  of  late  years  spread  to  floors,  and  parquetry  floors 
haye  become  the  fashion.  It  may  be  expected  that  future  taste  will 
extend  to  the  selection  of  coloured  woods  for  the  making  of  floors,  and 
ere  mimy  years  we  may  see  snch  woods  as  mahogany,  ebony,  rosewood, 
walnut,  teak,  greenheart,  birch,  &o.,  blended  together  for  the  produc- 
tion^of  an  artistic  floor. 

Judging  from  the  direction  public  taste  has  of  late  followed,  we 
should  say  that  the  busi^ess  of  the  <<  fancy  ^  wood  merchant  will  de- 
Telop  in  future  years,  and  that  instead  of  coloured  woods  being  as 
now  to  a  Tery  great  extent  exclusively  employed  for  cabinet  purposes* 
*  they  will  be  made  very  general  use  of  for  the  internal  woodwork  of 
better  class  dwelling-houses.  When  the  practice  of  introducing  col- 
oured woods  into  houses  becomes  generally  adopted,  the  business  of  the 
''fancy"  wood  merchant  will  enormously  deyelop,  and  then  the  trop- 
ical forests  of  Central  America  will  be  called  upon  for  new  large 
eupplies.— rtm&M*  Tradee  Journal. 
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Admissiok  to  Nanoy  Fobbst  School.— We  hare  to  thank 
Clolopel  Pearson  for  the  following  list  of  the  marks  obtainei . 


Mr.  Brandis  has  taken  3  months'  privilege  leave,  at  the  expira- 
tion of  which  he  vdll  join  at  the  laaia  office,  and  assist  in  carry*^ 
ing  out  the  reorgmusmaiiof  the  hcmie  truning  in  Forestry* 


In  reply  to  K.  H.  in  the  "Indian  Forester"  for  March  1883. 

In  the  rnnjab  and  in  the  North-West  Provinces  the  Govern- 
ment mannd  equals  82f  lbs.  Avoirdupois,  or  82*2857  lbs.  Avoir- 
dupois (Molesworth's  Pocket  Book,  21st  edition,  page  598.) 
The  maund  at  Ohanga  Mnaga  plantation  cannot  be  other  than 
ike  auUiorifled  Government  maund  of  Novtix  India. 

H.  Wahth. 
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ON  THE  DISTRIBUTION  OF  FORESTS  IN  INDIA. 
By  DIETRICH  BRANDIS,  Ph.  D. 

BssiBBS  the  drjy  deciduoas  teak-prodncing  tracts  there  are  in 
the  moister  parts  of  the  lower  hills  of  Burma  extensive  and  most 
Inxoriant  evergreen  forests,  composed  of  a  lar^e  variety  of  trees, 
often  200  feet  high  and  more,  and  so  dense  that  except  on  the 
XLomerous  paths  trodden  by  wild  elephants,  or  on  the  scanty  foot- 
paths whicn  lead  from  village  to  village,  it  is  almost  impossible  to 
penetrate  through  them.  The  forester  classifies  trees  with  special 
reference  to  the  amount  of  light  which  they  require.  The  ocotch 
fir,  for  instance,  demands  a  great  deal  of  light ;  its  seedlings  will 
not  readily  spring  up  and  thrive  under  the  shade  of  its  own  kind 
or  of  other  trees.  The  beech,  spruce,  and  silver  fir,  on  the  other 
band^  can  stand  a  great  deal  of  shade  ;  their  seedlings  will  maintain 
themselves  a  long  time  in  the  deep  shade  of  the  forest,  growing 
very  slowly,  making  very  little  progress  ;  but  when  a  clearing  is 
made  accidentally  or  intentionally,  they  will  shoot  up  with  great 
vigour.  Where  woodlands  are  managed  on  a  larce  scale,  the 
peculiarities  of  each  kmd  of  tree  are  carefully  studied,  and  the 
treatment  of  the  different  classes  of  forest  adapted  to  them.  In 
India,  teak  demands  a  great  deal  of  light.  On  the  other  hand, 
most  of  the  trees  which  compose  the  tropical  evergreen  forest 
will  stand  a  great  amount  of  shade  ;  and  thus  it  happens  that  the 
underwood  of  these  dense  forests  does  not  only  consist  of  shrubs 
and  climbers,  but  to  a  great  extent  of  seedlings  of  the  very  trees 
which  form  the  dense  snady  rodf  overhead.  When  one  of  these 
old  giants  falls,  the  mass  of  seedlings  takes  a  start,  and  as  they 
all  strive  upward  to  the  light  they  draw  each  other  up  to  a  great 
height,  the  weaker  plants  perishing  in  the  fierce  struffrfe  for 
existence.  The  trees  in  these  forests  cannot,  however,  eitner  ia 
height  or  growth,  be  compared  to  the  Wellingtonia  of  California 
or  to  the  Eucalyptus  of  Australia.  The  tallest  tree  which  I  have 
seen  and  measured  in  India  was'250  feet  high  and  38  feet  in  girth. 
This  was  a  species  of  upas  tree  (Antiari^y  in  the  Thoungyeen 
forests  of  British  Burma.  Such  dimensions,  however,  are  never 
found  in  the  deciduous  forests.  The  tallest  teak  tree  measured 
by  me  was  102  feet  to  the  first  branch,  with  perhaps,  an  addi- 
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tional  50  feet  of  crown  above.  Teak  trees  with  clear  stems,  60 
to  80  feet  to  the  first  branch,  are  not  rare  in  the  moist  regions  of 
India.  I  have  found  them  in  Burma,  in  the  Dang  forests,  north 
of  Bombay,  and  in  those  glorious  but  hot  forests  of  North  Canara, 
which  are  probably  the  most  extensive  and  richest  teak  forests 
remaining  in  British  India.  Teak  of  such  size  and  length  is  only 
found  in  very  favourable  localities  where  the  young  trees  had 
grown  up  close  together  on  rich  dry  soil,  in  dells  or  sheltered 
valleys,  generally  in  company  with  tall  bamboos,  and  where  they 
were  thus  compelled  to  draw  each  other  up  to  that  height. 

Luxuriant  vegetation,  under  the  influence  of  an  abundant 
supply  of  moisture,  has  its  drawbacks,  however,  as  well  as  its 
advantages.  Thick  masses  of  tall  grass  and  weeds  spring  up  in 
the  teak  plantations  of  Burma,  smother  the  young  trees,  and 
greatly  increase  the  risk  of  fire.  Worst  of  all  are  the  climbing 
plants  with  which  the  teak,  sAl,  and  other  forests  in  all  moist 
tracts  abound.  Huge  creepers,  like  gigantic  ropes,  often  as 
thick  as  a  man's  thign,  and  tnickor,  stretch  from  the  ground  to 
the  top  of  the  trees  :  they  give  off  numberless  branches,  and 
their  foliage  completely  covers  and  smothers  the  crown  of  the  tree 
of  which  they  have  taken  possession.  When  a  young  tree  is 
attacked  by  one  of  these  gigantic  climbers,  the  stem  remains 
short,  gets  crooked  and  deformed,  and  makes  no  progress  in 
growth.  In  Burma  several  kinds  of  epiphytic  Ficus  atSick  teak 
and  other  trees  ;  the  seed  germinates  in  a  fork  or  in  a  hollow  of 
of  the  trunk,  sends  down  its  roots,  which  eventually  enclose  the 
stem  as  with  a  network.  At  last  the  tree  dies,  and  the  Ficus 
spreads  its  massive  but  useless  limbs  in  all  directions.  In  the 
841  forests  of  Oudh  the  climbers  were  particularly  heavy  and 
numerous  when  tliese  tracts  came  into  our  hands.  Owing  to 
several  favourable  circumstances,  it  was  possible  in  that  provmce 
at  once  to  set  apart  and  demarcate  a  large  area  of  forest  land  as 
State  forests,  and  the  work  of  cutting  the  climbers  was  at  once 
taken  in  hand  and  completed  at  a  considerable  outlay  ;  so  that 
now  these  forests  are  almost  entirely  cleared  of  large  climbers, 
and  the  young  sdl  has  a  chance  of  growing  up  straight,  and 
forming  valuable  timber. 

Much  smaller  in  area  than  the  north-eastern  moist  region  is 
that  which  extends  along  the  western  coast  of  the  Peninsula. 
It  begins  north  of  Bombay,  and,  guided  rather  by  the  charac- 
ter of  the  vegetation  than  by  meteorological  observations,  which 
ia  those  wild  tracts  we  do  not  possess,  I  have  included  in  it  the 
northern  Dangs,  a  dense  and  most  feverish  forest  district  at  the 
foot  of  the  Khandeish  ghd,ts.  The  eastern  limit  of  this  western 
moist  zone  runs  nearly  parallel  with  the  crest  of  the  ghd,ts,  but 
at  a  short  distance  from  the  gh4t  line.  The  moist  zone  thus  in- 
cludes the  edge  of  the  ghd^ts,  their  western  slope,  and  the  hilly 
country  between  the  gMts  and  the  coast-line.  Its  width  varies 
from  50  to  100  miles.    Surat,  with  47  inches  of  rain,  is  outside  ; 
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Boml)a7,  which  is  included,  has  a  fall  of  72  inches  only,  but 
Tanna,  a  few  miles  inland,  has  102.  Further  down  the  coast, 
the  rainfall  is  heavier.  Ratnariri  has  115  inches,  Vingorla  118, 
and  Cannanore  123.  But  the  neaviest  fall  in  this  zone  is  on  the 
crest  of  the  gh&ts.  Here,  as  on  the  outer  ranges  of  the  Himar 
laya,  and  the  Khasia  Hills,  the  moist  currents  of  air  coming  from 
the  west,  which  strike  against  the  steep  face  of  the  gh&ts,  are 
forced  upwards,  into  a  cooler  and  more  rarefied  air,  and  the 
consequence  is  an  extremely  heavy  downpour  during  the  mon- 
soon. Thus  the  Sanatarium  of  Mahableshwar,  south  of  Bombay, 
4,300  feet  above  the  sea,  has  a  fall  of  250  inches  ;  but  Panch- 
gunny,  at  a  distance  of  only  10  miles  inland  from  the  crest  of 
the  ghats  has  50  inches  ;  and  Poona,  30  miles  from  tho  gh&t 
line,  has  a  fall  of  only  27  inches.  This  rapid  decrease  of  mois- 
ture inland  explains  that  the  western  limit  of  the  southern  dry 
belt  runs  within  a  short  distance  frotn  the  crest  of  the  gh&ts. 
At  the  southern  extremity  of  the  Peninsula  the  rain  n^r  the 
coast  diminishes,  so  that  Cape  Comorin,  with  28  inches,  and 
Palamcotta,  with  22,  fall  into  the  southern  dry  zone. 

Forest  vegetation  in  the  western  moist  region  is  in  places 
fully  as  luxuriant  as  in  Burma  and  Eastern  Bengal.  There  are' 
the  same  great  classes  of  dry  deciduous  forest,  with  the  jungle- 
fires  as  a  regular,  annually  recurring  institution,  and  the  moist 
evergreen  forests,  including  what  are  commonly  called  the 
Sholas  of  the  Nilgiris,  into  which  the  jungle-fires  do  not  enter. 
The  rich  variety  of  trees  in  both  descriptions  of  forest  has  been 
carefully  studied  by  Major  Beddome,  the  present*  head  of  the 
Forest  Department  in  the  Madras  Presidency,  and  author  of  the 
first  forest  flora  published  in  India,  containing  a  full  account  of 
the  trees  and  shrubs  of  Southern  India.  In  the  forcing  climate 
of  Malabar,  in  the  heart  of  this  moist  region,  is  the  oldest  and  as 
yet  most  extensive  teak  plantation  in  India.  Commenced  in 
1844  by  Mr.  Conolly,  then  Collector  of  that  district,  its  present 
extent  is  upwards  of  2,500  acres.  A  hundred  acres  on  an  average 
were  planted  annually,  so  that  there  is  a  regular  succession  of 
thriving  plantations,  the  oldest  being  now  twenty-eight  years  old, 
with  tail  stems  70  to  80  feet  high,  a  splendid  instance  of  the 
rapid  growth  of  the  teak  tree  in  its  youth,  under  good  care  and 
in  a  favourable  climate.  The  northern  half  of  the  western  moist 
zone  is  in  the  Presidency  of  Bombay.  In  this  part  of  India  a 
regular  administration  of  the  public  forest-lands  was  attempted 
as  early  as  1846,  and  the  result  of  the  early  attention  paid  to 
this  matter  may  be  seen  in  a  large  and  steady  forest  revenue 
between  £82,000  and  £123,000  annually  during  the  last  six 
years,  one-half  of  which  has  been  a  net  addition  to  the  general 
revenues  of  the  Empire.  At  the  same  time,  the  forests  in  seve- 
ral districts  of  the  Presidency  have  considerably  increased  in 
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value  ;  they  now  contain  a  larger  stock  of  growing  tiDiber  than 
at  the  time  that  conservancy  was  commenced^  and  plantations 
have  not  been  neglected^ 

While  thus  a  good  deal  has  been  done  to  increase  the  growth 
of  useful  indigenous  trees,  the  introduction  of  foreign  trees  has 
not  been  neglected  in  India.  The  splendid  tableJand  of  the- 
Nilgiris,  which  is  raised  7,000  feet  above  the  hot  plains,  is  in 
places  getting  rapidly  covered  with  forests  of  exotic  trees.  From 
Australia  several  kinds  of  Eucalyptits  and  Acacia  were  introduced 
about  twenty-five  years  ago,  and  they  have  made  such  progress 
that  the  station  of  Ootacamund  is  now  almost  surrounded  by  a 
forest  of  these  trees.  Their  rate  of  growth  is  wonderfully  fast, 
much  faster  than  that  of  the  indigenous  trees.  At  the  same  time, 
young  forests  of  the  quinine-yielding  CinchonaB  are  coming  up  in 
many  places.  The  management  of  these  Cinchona  woods  will 
probably  be  similar  to  the  treatment  of  oak  coppice  in  England  ; 
for  though  oak  bark  has  not  one-twentieth  the  value  of  t^uit's 
bark,  it  is  the  bark  in  both  cases  for  which  these  woods  are  main- 
ly cultivated.  There  will,  however,  be  that  difference  that  while 
oak  coppice  in  Europe,  after  having  been  cut  over,  requires  from 
fourteen  to  twenty  years  to  yield  another  crop  of  bark.  Cinchonas 
appear  to  grow  so  rapidly  that  they  may  probably  be  cut  over 
every  eighth  or  tenth  year.  Fever  is  the  great  scourge  and  cala- 
mity of  India,  for  natives  as  well  as  for  Europeans.  Cinchona 
bark,  and  more  so  pure  quinine,  are  the  only  effective  remedies, 
and,  if  they  were  less  expensive,  millions  in  India  would  be  bene- 
fited by  them.  The  natural  forests  of  the  more  valuable  kinds  in 
South  America  are  approaching  exhaustion.  Experience  has 
sufficiently  proved  that  some  of  the  most  valuable  species  succeed 
well  on  the  Nilgiris,  in  Ceylon,  and  on  the  lower  hills  of  British 
Bikkim,  and  that  they  yield  an  abundance  of  quinine.  But  the 
localities  where  the  best  kinds  can  be  grown  in  India  are  limited, 
and  it  would  be  well  if  as  much  of  the  available  area  as  possible 
were  planted  with  Cinchonas.  It  has  been  said  that  India  owes 
more  to  the  Portuguese  than  to  any  other  nation  in  the  matter 
of  plants  and  trees  introduced  from  abroad,  and  certainly  the 
papaya,  guava,  custard-apple,  cactus,  pine-apple  and  agave,  all 
naturalised  more  or  less  directly  througn  their  agency,  bear  testi- 
mony, in  almost  all  parts  of  India,  to  the  skill  and  activity  of  the 
early  Portuguese  settlers.  On  the  other  hand,  it  is  due  entirely 
to  British  enterprise  and  energy  that  the  Coffee  tree,  which  was 
introduced  about  a  hundred  years  ago  by  a  Mussulman  saint  from 
Arabia  into  South  India,  and  first  cultivated  on  the  Bababooden 
Hills,  in  Mysore,  is  now  grown  in  numerous  extensive  well- 
managed  plantations  ;  that  Tea,  the  existence  of  which  in  India 
was  hardly  known  forty  years  ago,  has  become  an  important^  an- 
nually-increasing article  of  export ;  and,  lastly,  that  the  Cin- 
chona tree  was  successfully  introduced  from  South  America,  and 
promises  to  be  one  of  the  greatest  blessings  to  the  people  of  India. 
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So  much  will  be  clear  from  these  remarks,  that  in  the  climate 
©f  India  the  luxuriance  of  arborescent  vegetation  is  a  sure  index 
of  moisture.  A  glance  at  the  map  might  tempt  us  to  go  farther, 
and  to  say  that  the  limits  of  distribution  of  the  different  species 
in  India  seem  to  depend  in  a  greater  degree  on  moisture  than  on 
other  climatic  conditions.  The  northern  limit  of  teak,  it  is  true, 
8eems  to  be  more  influenced  by  the  temperature  of  the  cold 
season  than  by  moisture.  Natural  teak  forests  are  not  found 
where  the  mean  temperature  of  the  three  cool  months  is  consi- 
derably less  than  60°,  though  the  tree  will  stand  occasional  night 
frosts,  which  are  not  uncommon  in  some  of  the  valleys  of  the 
Satpura  range.  But  no  teak  is  found  on  the  Aravulli  Hills  about 
Ajmere,  though  that  place  has  a  mean  temperature  of  65°  during 
the  cold  season.  In  this  direction  it  apparently  is  the  want  of 
sufficient  moisture  which  has  limited  the  further  extension  of 
the  species  by  natural  means.  By  cultivation,  this,  as  most  other 
trees,  has  been  extended  far  beyond  its  natural  limits  ;  numerous 
fairly-growing  teak  trees  are  found  in  gardens  in  Bengal,  the 
north-west,  and  even  in  the  Punjab  ;  a  teak  plantation  has  been 
commenced  at  Sikkim  ;  and  it  has  been  proposed  to  cultivate  this 
valuable  tree  on  a  large  scale  in  Assam.  Within  certain  limits  the 
teak  tree  does  adapt  itself  to  different  conditions  of  soil  and  cli- 
mate ;  but  limits  there  are,  and,  as  far  as  our  present  knowledge 
goes,  it  thrives  best  with  a  rainfall  above  30  inches,  a  mean  tem- 
perature during  the  three  cool  months  of  between  60*^  and  80°, 
and  during  the  rest  of  the  year  between  70°  and  90°.  Teak  is 
spread  over  a  great  part  of  the  dry  belt  of  Southern  India,  but 
only  as  poor  coppice,  yielding  a  scanty  crop  of  poles  and  raft- 
ers, and  never  attaining  any  large  size. 

The  sal  tree  is  founa  in  two  large  belts,  one  extending  along 
the  foot  of  the  Himalaya  range  from  Assam  to  the  Sutlej 
river,  with  a  few  outlying  patches  beyond,  and  the  other  occu- 
pying the  eastern  part  of  Central  India.  The  s&l  depends,  to 
a  much  greater  extent  than  the  teak,  on  certain  peculiarities 
of  soil ;  it  is  mainly  found  on  sandstone,  conglomerate,  and 
gravel,  but  does  not  thrive  on  the  heavy  clay-soil  which  overlies 
8ie  extensive  trap-rocks  of  theDeccan  and  part  of  Central  India, 
and  this  peculiarity  may  have  a  considerable  influence  in  limiting 
the  area  of  its  distribution.  It  stands  more  cold  than  teak,  bat 
it  does  not  seem  to  thrive  with  less  than  40  inches  of  rain. 

A  far  more  limited  range  of  distribution  has  the  Caoutchouc 
tree  (Ficus  elastica)^  a  tree  which  is  frequently  grown  in  conser- 
vatories and  drawing-rooms  in  this  country  and  on  the  Conti- 
nent ;  so  much  so,  that  in  Germanv  it  goes  by  the  name  of  the 
Berlin  weed.  Its  milky  juice  yields  a  description  of  India  rub- 
ber, not  equal  to  the  excellent  Para  rubber,  the  product  of  an 
altogether  diflerent  kind  of  tree  in  Brazil,  but  which  may  be 
capable  of  improvement  by  a  more  careful  method  of  collection. 
In  India  this  Caoutchouc  tree  has  only  been  found  in  the  moist 
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forest  skirting  the  Eastern  Himalaya  from  Sikkim  to  Assam,  and 
at  the  foot  of  the  Khasia  and  Cachar  Hills.  A  hnmid  atmos* 
phere,  and  equable  temperature  throughout  the  year,  seem  to  be 
the  principal  conditions  of  its  free  growth.  The  mean  tempera- 
ture in  the  stations  nearest  to  the  Uaoutchouc  forests  is  between 
60°  and  65°  in  the  cold  seasons,  and  80°  and  85°  in  the  three 
hottest  months. 

The  conditions  of  existence  under  which  the  deodar  grows  at 
the  north-western  end  of  the  Himalayan  range  are  altogether 
different.  To  begin  with,  it  demands  a  certain  elevation  ;  as  a 
rule  it  does  not  thrive  in  the  north-west  Himalaya  under  4,000 
feet,  but  it  ascends  to  10,000  and  at  times  to  12,000  feet.  As  to 
mean  temperature,  a  range  between  35°  and  50°  in  the  cold  season, 
and  65°  to  75°  during  the  three  summer  months,  seems  to  suit 
it  best.  As  regards  humidity,  the  Indian  cedar  does  not  go  be- 
yond certain  limits  of  drought  and  moisture.  In  the  Sutlej 
and  other  Himalayan  valleys  it  disappears  where  the  arid  region 
commences,  although  the  conditions  of  soil,  temperature,  and 
elevation  are  not  unfavourable.  Again,  it  is  wanting  in  the 
Eastern  Himalaya,  where  the  rainfall  exceeds  100  inches.  The 
deodar  is  so  closely  allied  to  the  Cedars  of  Lebanon,  the  Taurus, 
and  the  Atlas  mountains,  that  botanists  find  it  difficult  to  keep 
them  distinct  As  species.  A  close  comparison  of  the  climatic 
conditions  under  which  these  western  cedars  grow,  with  the  cli- 
mate of  the  north-west  Himalaya,  may  lead  to  interesting  results 
regarding  the  history  of  the  spread  of  these  beautiful  and  use- 
ful trees.  It  is  not,  however,  climate,  soil,  and  the  action  of 
man  in  historic  times  alone,  which  determine  the  area  over 
which  plants  or  trees  are  actually  found  at  the  present  time ; 
other  fur  more  remote  causes  have  been  at  work,  the  study  of 
which  forms  the  most  interesting  part  of  botanical  geography. 
The  forester,  however,  has  to  take  things  as  they  are,  and  to  him 
the  most  important  point  is  to  ascertain  the  conditions  most  fa- 
vourable for  a  vifforous  growth  of  those  trees  which  pay  best, 
and  which  yield  the  largest  quantity  of  timber  and  otner  forest 
produce  within  a  certain  time  on  a  given  area. 

The  other  trees  indicated  on  the  map,  babul  and  sandal-wood, 
are  satisfied  with  a  moderate  supply  of  moisture.  The  babiil 
tree  is  spread  '  over  a  great  part  of  India,  but  it  is  wanting  or 
does  not  grow  well  in  the  ^oist  zones.  Without  irrigation  it 
seems  to  grow  best  under  a  rainfall  between  15  and  60  inches  ; 
and  where  moisture  is  supplied  from  below,  it  thrives  well  in 
the  driest  parts  of  India.  The  sandal-wood  is  at  home  in  India 
mainly  in  the  southern  dry  zone  ;  it  demands  a  hot  dry  climate. 
In  gardens  it  is  grown  in  many  of  the  more  humid  districts, 
but  the  heart-wood  is  less  fragrant  and  less  valuable.  The  tree 
is  not,  however,  limited  to  India  ;  it  is  also  found  in  the  Indian 
Archipelago,  and  there  are  other  species  of  the  same  genus  yield* 
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ing  sandal-wood  in  the  Fiji  and  other  islands  of  the  Pacific 
from  whence  it  is  largely  exported  to  China. 

What  has  here  been  advanced  makes  it  sufficiently  clear  that 
there  exists  an  intimate  connection  between  the  climate  of  India 
and  its  forest  vegetation.  The  practical  aspect  of  the  subject, 
however,  has  not  yet  been  touched  upon.  Well  may  the  ques- 
tion be  asked,  why  we  should  trouble  ourselves  concerning  the 
maintenance  and  improvement  of  the  forests  in  a  country  vhich 
has  a  civilisation  many  centuries  older  than  our  own,  which 
has  existed  and  has  maintained  an  immense  population  so  long, 
without  feeling  the  want  of  any  systematic  care  of  its  forest 
lands  ?  I  must  ask  the  reader  at  once  to  dismiss  the  idea  that 
by  preservini^  and  improvinp^  the  forests  of  India  we  may 
hope  materially  to  change  and  improve  its  climate.  It  is  a  wide- 
ly spread  notion,  entertained  by  many  writers  who  are  competent 
to  judge,  that  forests  increase  the  rainfall,  and  that  the  denu- 
dation of  a  country  in  a  warm  climate  diminishes  its  moisture. 
Much  of  what  is  knov/n  regarding  the  history  and  the  present 
state  of  the  countries  round  the  Mediterranean  seems  to  support 
this  theory,  but  it  has  not  yet  been  established  by  conclusive 
evidence.  In  India,  where,  directly  or  indirectly,  the  success 
or  failure  of  the  crops  depends  on  rain  at  the  right  time  and 
in  suitable  quantity,  it  is  natural  that  the  conservancy  and  im- 
provement of  its  forests  should  have  been  regarded  as  one  of 
the  means  to  be  employed  for  a  better  regulation  of  the  rainfall. 
Many  remarkable  facts  are  recorded,  which  seem  to  show  that  in 
comparatively  recent  times,  the  denudation  of  certain  tracts  has 
been  accompanied  by  changes  in  husbandry,  indicating  a  dimin- 
ished or  less  regular  rainfall.  There  is  not  yet,  however,  suffi- 
cient evidence  to  prove  that  a  material  deterioration  of  the  cli- 
mate has  been  the  result  of  denudation  in  any  part  of  India. 
Much  less  has  it  been  established  that  by  preserving  and  extend- 
ing the  forests  we  may  hope  considerably  to  increase  the  rain- 
fall. Not  that  a  country  covered  with  forests  is  not  under 
certain  circumstances  likely  to  have  more  frequent  and  heavier 
showers  than  a  hot  barren  desert,  but  there  is  no  prospect  of  our 
carrying  out  in  India  any  measures  on  a  sufficiently  large  scale 
to  effect  any  appreciable  improvement  of  the  climate.  In  the 
moist  zones,  and  in  a  large  portion  of  the  intermediate  region, 
the  country  would  not  benefit  if  the  total  annual  rainfall  was 
increased.  The  land  would  undoubtedly  produce  more  frequent 
and  heavier  crops  if  we  could  by  any  means  more  equally  distri- 
bute the  moisture  over  all  seasons  of  the  year.  The  seasons  in 
India,  however,  are  regulated  by  the  dry  north-easterly  winds 
which  prevail  during  one-half  of  the  year,  and  the  wet  south- 
westerly currents  which  reign  during  the  other  half ;  and  these, 
r*n,  are  the  results  of  the  rotation  of  our  globe,  the  position  of 
son,  and  the  distribution  of  land  and  water  on  our  hemis- 
phere, and  of  other  cosmic  phenomena  which  will  not  be  affect- 


Digitized  by  VjOOQ  IC 


228  ON   THE   DISTRlBUTIOir   OF   rOBISTB   IM    INDIA. 

ed  by  any  forest  caltivation  in  India.  What  might  be  extremely 
useful  i^ould  be  to  increase  the  rainfall  in  the  arid  and  dry 
regions,  where  the  cultivation  of  the  land  to  a  great  extent  de- 
pends on  irrieation^  and  where  a  dry  season  causes  famine  of 
the  most  terrible  character.  If  by  any  means  we  could  increase 
the  atmospheric  moisture  in  the  drier"  districts  of  the  Deccan,  in 
parts  of  Mysore,  Rajputana,  Sindh,  and  the  Southern  Punjab, 
these  countries  might  maintain  a  dense  population  in  prosperity. 
But  of  such  improvements  all  prospect  is  denied  to  us.  If  it 
were  possible  to  cover  any  large  proportion  of  these  dry  districts 
with  forests,  the  stratum  of  air  overlying  the  top  of  these  forests 
would  undoubtedly  be  cooler  and  moister,  and  during  the  south- 
west monsoon  this  would  certainly  bring  down  a  few  additional 
showers.  But  it  is  not  possible. '  Save  along  the  banks  of  rivers, 
there  is  no  moisture  to  raise  and  to  maintain  such  forests,  which 
I  fear  will  remain  a  fond  hope  not  to  be  realised  in  our  time. 
By  preserving  and  improvmg  the  woods  along  the  coast  of  the 
western  gh&ts,  it  has  been  stated  that  the  rainfall  in  the  dry 
country  beyond  miffht  be  increased.  As  far  as  our  knowledge 
reaches  at  present,  it  seems  probable  that  heavy  forests  along 
the  edge  of  the  gh&ts,  and  in  their  vicinity,  have  the  effect  of 
increasmg  the  local  fall  of  rain  along  this  belt ;  but  if  this  is  the 
case,  the  westerly  winds  will  be  drained  of  their  moisture,  even 
to  a  greater  extent  than  if  there  were  fewer  forests,  and  there 
might  possibly  be  less  condensation  and  less  rainfall  in  the  dry 
country  beyond. 

Nevertheless,  there  is  no  doubt  that  every  grove  and  every 
group  of  trees  in  the  dry  and  arid  regions  of  India  is  a  blessmg, 
tue  value  of  which  cannot  be  estimated  too  highly  ;  and  thougn 
we  may  not  be  able  to  raise  extensive  forests  in  these  districts 
without  irrigation,  yet  a  great  deal  can  be  done  by  improving 
and  extending  the  wooded  tracts  along  the  borders  of  the  dry 
country.  Save  in  the  most  arid  districts,  mere  protection  from 
cattle,  cutting,  and  fires  is  sufficient  to  produce,  not,  it  is  true, 
dense  forests  but  brushwood  and  grass,  which  certainly,  in  a 
small  way,  serve  to  keep  the  ground  cooler  and  moister.  There 
is  no  country  in  India  where  the  beneficial  effects  of  mere  pre- 
servation of  brushwood  tracts  in  a  dry  climate  may  be  better 
studied  than  in  some  of  the  Native  States  of  Rajputana.  Such 
Chiefs  as  the  Rajah  of  Eishengarh,  the  Thakurs  of  Bednore  and 
of  Hamirgarh,  and  their  ancestors,  have  set  a  good  example, 
which  the  forest  officers  of  the  British  Government  will  do  well 
to  imitate. 

Whatever  views  may  be  held  regarding  such  slow,  gradual, 
and  limited  effects  of  forest  growth  upon  the  climate,  there  is  no 
doubt  that,  in  a  hilly  country,  forests  enable  us  in  many  cases 
better  to  husband  the  existmg  water  supply  for  irrigation. 
Whether  the  drainage  from  the  hills  is  collected  in  tanks  and 
artificial  lakes,  as  is  the  case  in   Rajputana  and   Mysore,   or 
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ivhether  it  is  employed  to  feed  caxials,  to  carry  water,  fertility^ 
and  wealth  into  distuit  districts,  the  object  is  the  same — to  utilise 
to  the  ntmost  the  water  supply  available  during  the  year.  Ex- 
perience in  India  and  elsewhere  has  proved  that  where  hills  are 
bare,  the  rain  rushes  down  in  torrents,  carrying  away  loose  soil, 
fand,  and  stones,  silting  up  rivers  and  canals,  breaching  or  over- 
flowing dams  and  embankments  ;  but  that  where  the  hills  are 
covered  with  meadows,  fields,  or  forest,  the  superficial  drainage 
ia  gradual,  the  dry  weather  discharge  of  rivers  regular,  i£e 

Snngs  better  supplied  ;  in  short,  all  conditions  united  to  insure 
e  more  regular  and  useful  filling  of  tanks  and  canals  ;  and  in 
many  cases  the  attainment  of  these  objects  is  in  itself  of  suffici- 
ent importance  to  justify  measures  for  the  preservation  and 
improvement  of  natural  woodlands,  and  for  guarding  against  the 
denudation  of  hilly  tracts.  The  preservation  of  forests  may  be 
made  necessary  by  other  objects  of  a  cognate  nature  ;  for  in-* 
stance,  in  order  to  protect  roads  and  bridges  in  hilly  tracts,  to 
guard  against  landslips,  to  prevent  the  formation  of  ravines,  the 
siltinff-up  of  rivers,  and  other  mischief  which  may  follow  the 
denudation  of  hill^  tracts. 

Nor  is  it  at  all  impossible,  that  in  some  cases  the  preservation 
and  extension  of  arborescent  vegetation  may  have  a  beneficial 
efiect  upon  the  sanitary  condition  of  a  district.  The  late  un<- 
healthiness  of  Mauritius  has  generally  been  ascribed  to  the 
l^adnal  denudation  of  the  island  ;  and  public  feeling  there  has 
been  so  strong  upon  the  subject  that  legislative  measures  have 
been  proposed  to  facilitate  the  re-foresting  of  the  wast«  lands. 
Too  mucn  importance  must  not,  however,  be  attached  to  the  value 
of  forests  in  India  from  a  sanitary  point  of  view.  The  district 
of  Batnagiri,  which  is  situated  south  of  Bombay,  between  the 
coast  and  the  gM,ts,  has  been  densely  inhabited  for  centuries  ; 
and  in  consequence  mainlv  of  the  practice  prevailing  in  the 
Goncan,  of  manuring  the  fields  with  ashes  of  leaves  and  branches, 
the  whole  district  has  gradually  been  denuded  of  trees,  save 
groups  of  pollards,  which  are  annually  lopped  for  manure,  groves 
of  palms,  and  fruit  trees  in  gardens.  Yet  this  district  is  prover- 
bially healthy ;  more  so  than  the  adjoining  British  districtSi 
Tanna  and  Colaba  in  the  north,  and  Canara  m  the  south  ;  nor  ia 
there  any  proof  that  the  rainfall  of  the  Ratnagiri  district  is  less 
than  it  ought  to  be  with  regard  to  its  position  on  the  coast. 
Nevertheless,  even  here  denudation  has  done  serious  mischief. 
Several  of  the  short  tidal  streams  of  this  part  of  the  Concan, 
which  were  navigable  in  former  times,  have  gradually  silted  up, 
and  are  now  useless,  except  for  very  small  craft. 

Beyond  all  doubt,  however,  forest  conservancy  in  India  has 
become  necessary  in  order  to  meet  the  crowing  demands  for 
timber,  wood  and  other  forest  produce.  Under  the  influence  of 
peace  and  security,  which  all  parts  of  the  coimtry  are  enjoying 
under  British  rule,  prosperity  is  increasing  rapidly  in  most 
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Cvinoes.  The  peasantry  of  entire  districts,  who  have  hitherto 
n  content  to  live  in  miserable  huts,  desire  to  bnild  good 
substantial  houses  and  to  use  better  furniture.  Hence  an  in- 
creased demand  for  bamboos,  wood,  and  timber.  In  certain 
forest  tracts  the  watershed  of  the  timber  trade  has  entirely 
changed  since  the  American  war  has  stimulated  the  export  and 
cultivation  of  cotton.  From  the  forests  of  North  Canara,  the 
former  export  of  timber  was  all  seawards,  and  fortunately  it  was 
not  of  great  importance,  and  has  not  exhausted  the  forest.  The 
export  inland  was  trifling.  Since  the  American  war,  however, 
a  considerable  demand  of  timber  and  bamboos  for  the  cotton 
producing  tracts  east  of  Dharwar  has  sprung  up,  and  a  brisk 
trade  is  now  carried  on  in  that  direction.  Similar  changes  in 
the  lines  of  export  have  taken  place  in  the  Kandeish  Bangs,  and 
elsewhere  in  many  places.  The  rapid  construction,  within  the 
last  twenty  years,  of  railways,  canals,  and  public  buildings  of  all 
descriptions,  has  created  large  demands  for  timber  and  wood. 
Although  a  considerable  proportion  of  the  railway  sleepers  laid 
on  the  Indian  lines  were  brou^t  from  Europe,  the  demand  in  India 
for  this  item  alone  has  been  so  heavy,  that  within  the  last  fifteen 
years  extensive  forest  tracts  have,  been  denuded  of  nearly  all 
their  standing  marketable  timber,  to  furnish  railway  sleepers. 
In  every  respect,  therefore,  the  drain  upon  the  resources  of  our 
Indian  forests  is  heavier  now  than  it  was  formerly,  and  is 
likely  to  remain  so ;  and  unless  the  small  extent  of  remaining 
valuable  forest  is  carefully  managed,  with  a  view  to  its  regene- 
ration, there  will  certainly  be  difiiculties  hereafter.  For  the 
law  that  an.increa8ed  demand  will  always  produce  an  increased 
supply  does  not  hold  good  when  the  supply  requires  one  hundred 
years  to  become  available. 

It  is  not,  however,  timber  only  the  permanent  supply  of 
which  we  must  endeavour  to  secure  for  the  benefit  of  coming 
generations.  There  seems  no  prospect  of  finding  coal  in  suffi- 
cient quantity  in  North- Western  India.  Railways  and  steamers 
in  the  Punjab  and  Sindh  bum  wood,  and  will  probably  conti- 
nue to  do  so.  At  the  same  time,  the  demand  for  fuel  in  the  towns 
and  villages  of  Northern  India  will  increase.  Hence  the  neces- 
sity of  extensive  plantations,  and  of  careful  management  both 
of  the  scanty  woods  on  dry  ground,  and  of  the  more  produc- 
tive forests  along  the  banks  of  the  rivers.  These  are  the  future 
requirements  of  India  in  this  respect,  and  they  must  always 
hold  the  first  place  in  the  consideration  of  public  measures  of 
this  nature.  For,  after  all,  if  it  were  not  for  the  benefit  of  the 
people  of  India,  there  would  be  no  reasonable  ground,  for  under- 
takmg  the  arduous  task  of  preserviag  and  improving  its  forests. 
On  the  other  hand,  the  interests  of  trade  mav  justly  claim  to  be 
beanj^  in  this  matter.  Sandal-wood,  cutch  (the  produce  of 
Acacia  catechu),  caoutchouc,  lac,  teak  timber,  and  numerous 
other  kinds  of  forest  produce,  are  important  articles  of  export 
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from  India,  and  the  maintenance  of  a  sufficient  snpply  to  satisfy 
the  requirements  of  trade  is  a  matter  of  ^eat  moment.  Nor 
does  the  export  of  these  articles  benefit  the  merchant  only ;  it 
adds  largely  to  the  prosperity  of  the  people  of  India. 

These  are  the  prmcipal  reasons  why  forest  conservancy  in 
India  is  necessary.  A  more  difficalt  question  is,  how  the  objects 
yre  have  in  view  are  to  be  attained.  Forests,  like  all  other  land- 
ed property,  can  be  either  in  the  hands  of  the  State,  of  towns, 
▼illage-coinmunities,  or  other  public  bodies  or  corporations ;  or, 
lastly,  in  the  hands  of  private  individuals.  There  are  thus  two 
ways  of  accomplishing  our  object.  Either  the  State  must,  by 
legislation,  subject  all  forest  property  to  a  certain  control  for 
the  public  benefit,  reserving  to  itself  the  right  of  compelling  > 
the  proprietor  to  manage  it  in  accordance  with  certain  rules  and 
prescriptions  laid  down  from  time  to  time,  as  circumstances 
may  require.  In  many  European  countries  this  plan  has  been 
more  or  less  successfully  pursued,  and  in  most  is  still  maintain- 
ed with  regard  to  forest  land  which  is  the  property  of  munici- 
palities, villages,  and  public  corporations.  In  France,  for 
instance,  the  management  of  all  these  classes  of  forests  is  under 
the  control  of  the  State  Forest  Department ;  and,  upon  the 
whole,  the  system  works  well.  Similar  arrangements  exist  in 
Prussia  and  in  othe*  German  countries.  Private  forest  property, 
however,  is  practically  free  in  most  European  countries.  Nearly 
all  European  States  hold  large  forest  domains  in  the  hands  of 
Government,  and  this  makes  it  possible  to  maintain  an  efficient 
body  of  public  forest  officers,  with  practical  experience,  compe- 
tent to  manage  or  to  control  the  forests  of  other  proprietors. 

Italy  has,  it  is  true,  of  late  years  pursued  a  different  policy, 
but  its  success  is  doubtful.  The  greater  portion  of  the  State 
forests  and  of  the  ecclesiastical  estates,  which  might  have  been 
formed  into  State  forests,  have  been  sold  ;  and  the  project  of  a 
law,  placing  such  tracts  of  private  and  other  woodlands,  as  may 
from  time  to  time  appear  necessary,  under  the  control  of  the 
State  forest  officers,  nas  repeatedly  been  discussed,  but  as  yet 
without  any  practical  result. 

In  India,  everything  tends  to  show  that  the  State  must 
endeavour  to  retain  as  many  of  the  more  important  forest  tracts 
as  possible  in  its  own  hands.  In  the  first  instance,  this  seems 
the  only  way  of  forming  an  efficient  body  of  forest  officers  with 
practical  experience,  in  the  second  instance,  the  control  of 
forests  in  the  hands  of  other  proprietors  will,  in  India,  always 
be  a  peculiarly  difficult  matter.  Not  that  the  formation  of  vil- 
lage forests,  and  their  regular  management  under  the  control  of 
State  forest  officers,  would  not  be  a  most  desirable  object  to 
aim  at.  Certainly,  the  advantages  of  well-managed  communal ' 
forests  are  great.  The  public  property  thus  created  cannot 
readily  be  converted  into  cash,  and  wasted  by  an  improvident 
gemeratioxi.    It  yields  a  fixed  and  certain  annual  revenue,  avail-^ 
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able  for  roads  and  other  public  improvements.  In  many  parts 
of  continental  Europe,  long  experience  has  shown  that  veU-man* 
aged  communal  forests  increase  the  prosperity  of  communitieB 
and  their  inhabitants,  facilitating  at  the  same  time  the  develop- 
ment of  healthy  municipal  institutions.  And  though  at  pre- 
sent it  would  be  premature  to  expect  the  people  of  India  to 
appreciate  the  advantages  of  such  institutions,  the  time  will 
certainly  come  when  the  importance  of  proposals  tending  in 
this  direction  will  be  recognised.  But  so  much  seems  certain, 
that  the  State  ought  not  to  undertake  the  control  of  forests 
of  other  proprietors  until  its  own  forest  officers  have  the  need- 
ful practical  experience,  and  are  competent  to  manage  them  to 
the  best  advantage. 

The  general  principle,  that  the  more  valuable  forest  should  as 
far  as  practicable  be  formed  into  State  forest  domains,  has,  after 
much  opposition,  gradually  been  acknowledged  in  most  provin* 
ees  of  India ;  and  in  some  provinces  the  process  of  demarcating 
these  State  forests  has  made  considerable  progress.  From  a  late 
return,  I  gather  that  the  area  of  the  reserved  forests  in  the  pro- 
vinces under  the  government  of  India,  outside  those  of  the 
Madras  and  Bombay  Presidencies,  but  including  the  forests 
leased  from  native  princes,  is  estimated  at  9,800  square  miles, 
or  6,200,000  acres.  In  India,  these  forests  are  called  ^^  reserved 
forests, "  as  they  are  formally  reserved  from  sale,  except  by  the 
express  permission  of  the  Supreme  Government.  By  wav  of 
comparison,  I  may  mention  that  the  Crown  forests  of  England 
cover  112,000  acres,  the  State  forests  of  France  upwards  of 
2,500,000,  and  the  State  forests  of  the  kingdom  of  Prussia 
upwards  of  6,000,000. 

The  lirea  here  given  for  India,  however,  includes  a  large  extent 
of  forests  which  are  not  the  property  of  the  State,  but  which  are 
only  leased  for  a  definite  time  from  Native  Chiefs  and  Princes. 
It  also  includes  a  large  extent  of  woodlands,  which  have  not  yet 
been  finally  demarcated,  or  in  which,  though  the  State  may  be 
the  proprietor,  the  surrounding  agricultural  population  exercise 
rights  of  pasture,  of  cutting  wood  and  timber,  and,  in  some  cases, 
of  clearing  ground  for  cultivation.  In  a  few  provinces,  such  as 
8indh  and  the  Central  Provinces,  circumstances  were  favourable 
at  the  time  of  demarcation,  and  the  State  acquired  at  once  abso- 
lute proprietorship  of  these  forest  lands  free  of  all  prescriptive 
rights.  In  other  provinces,  the  gradual  adjustment  and  extinc- 
tion of  these  rights,  which  materially  interfere  with  the  protec- 
tion and  systematic  management  of  the  forests,  will  be  a  work 
of  time,  which  will  require  much  care,  patience,  and  conciliatory 
treatment  of  the  people  concerned.  In  this,  as  in  other  matters 
relating  to  the  administration  of  forests  in  India,  we  are  guided 
by  the  experience  gained  in  this  country,  and  on  the  Continent 
of  Europe,  in  deaung  with  rights  of  commons  and  other  pres- 
criptive rights  in  forest  land.    There  has  been  much  thonghtleM 
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talk  18  if  the  natives  of  India,  in  bnrning  the  forests  and  des* 
trqjing  them  by  their  erratio  clearings,  were  committing  some 
mve  offence.  If  the  matter  is  carefnllj^  analysed  they  will  be 
fonnd  to  have  the  same  sort  of  prescription  which  justifies  the 
oommoner  in  the  New  Forest  to  exercise  his  right  of  pastnre, 
mast,  and  turbary.  Such  rights,  when  the  public  benefit  requires 
it,  must  be  extinguished ;  but  the  wild  tribes  of  India  have  the 
same  claim  as  the  holder  of  prescriptive  forest  rights  in  Europe 
to  demand  that  provision  be  made  for  their  reasonable  wants  and 
requirements.  The  State  forest  domains  in  India  are  thus  in 
course  of  formation  only ;  the  greater  mass  of  them  is  in  a  poor 
and  exhausted  state ;  many  are  burdened  with  heavy  rights  of 
pasture  and  other  prescriptive  demands.  For  many  years  to 
come  they  must  be  worked  most  sparingly  ^  considerable  sums 
must  be  expended  on  the  demarcation  and  survey  of  boundaries, 
on  roads,  the  clearing  of  streams,  on  plantations,  and  other  im- 
provements. At  the  same  time,  all  these  operations  and  the 
protection  of  these  extensive  tracts  require  large  and  expensive 
establishments.  These  are  theTeasons  why  the  administration 
of  the  public  forests  in  India  has  not  yet  within  the  short 
period  of  its  existence  yielded  any  large  surplus  revenue  to  the 
State.  The  gross  income  of  the  Government  forests  in  British 
territory  has  within  the  last  three  years  fluctuated  between 
£420,000  and  £465,000 ;  but  the  charges  have  been  high,  and 
the  highest  net  surplus  of  the  year  has  amounted  to  £160,000 
only,  and  in  another  year  fell  as  low  as  £86,000. 

Nevertheless,  there  is  no  doubt  that  financially  also,  the  for- 
mation of  State  forests  in  India,  and  their  methodical  manage- 
ment, will  eventually  be  an  important  source  of  revenue  and 
strength  to  the  Government,  in  this,  as  in  all  matters,  the 
first  commencement  has  been  difficult.  *The  idea  of  providing 
for  coming  generations  may  to  many  appear  an  unnecessary 
waste  of  time ;  but  when  the  present  generation  begins  to 
derive  substantial  benefits  from  these  measures,  then  their  value 
will  doubtless  be  fully  recognised. 
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TRANSLATION  OP  M.  PUTON'S  AldlNAQEMENT 
DES  FOUNTS. 

Extraordinary  produce. — It  is  evident,  that  in  snch  a  forest, 
there  is  an  extraordinary  volnine  of  standing  timber  which  will 
no  longer  exist  during  tne  second  period,  and  which  it  is  always 
nseful  for  us  to  estimate.  For  in  the  case  of  a  State  forest,  this 
produce  will  have  to  be  shown  under  the  heading  of  extraordir. 
nan/  revenue ;  and  in  a  communal  forest,  it  is  useful  that  the 
commune  should  know  what  proportion  of  its  forest  produce 
might  be  employed  for  any  special  public  works  ;  and  finally,  if 
the  forest  is  private  property,  its  extraordinary  produce  could  be 
used  to  buy  up  rights  of  usufruct,  &c.,  or  in  other  words,  to  im- 
prove the  value  of  the  property.  To  estimate  this  extraordinary 
volume,  we  must  not  attempt  to  separate  the  produce  of  the  or- 
dinary from  that  of  the  extraordinary  fellings,  or  to  calculate  a 
special  capability  for  each  kind  of  produce,  thus— 


Ordinary  produce. 

Cubic 
metres. 

la, 3.360 

K, 17,940 


Total,     •.  21,300 
Capability  ^yh  =     .,        852 


Extraordinary  produce. 

Cnbie 

iB6tres% 

V5,  ..         ..      5,410 

VI,  ..         ..    24,090 


Total,     ..    25^,500 
Capability  ^th  =s         1,180 


The  effects  of  this  procedure  would  be  to  allot  a  certain  area 
for  the  extraordinary  volume,  and  would  inconvenience  the  for- 
esters in  selling  the  produce  without  giving  accurate  results. 
We  must  not  indeed  confuse  abnormal  ^^hmej^traordinary  produce. 
The  latter  can  only  occur  in  forests  with  an  excessive  standing 
crop  ;  it  cannot  possibly  exist,  where  the  standing  crop  is  in- 
sufficient, although  in  a  working-scheme  for  such  forest,  one 
is  often  obliged  to  glean  certain  produce  outside  the  limits  of 
the  current  periodic  block  in  order  to  spare  the  proprietor  as 
much  as  possible.  In  forests  with  a  superabundant  standing 
crop,  it  may  even  happen,  that  the  first  periodic  block  has  al- 
ready been  largely  exploited,  that  it  contains  little  produce  (the 
forest  under  consideration  is  an  example  of  this),  and  if  we 
consider  produce  gathered  beyond  the  ordinary  fellings  as  extrar 
ordinary^  we  are  liable  to  form  a  completely  false  idea  of  the 
meaning  of  the  word.  Each  of  these  terms  lias  its  own  proper 
meaning. 

The  expressions  ^^ normal  and  abnormal produce^^  involve  the 
ideas  of  the  areas  from  which  the  produce  is  to  be  gathered 
during  the  first  period,  which  has  nearly  always  a  preparatory 
or  transitory  character. 
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The  words  ^^crdinary  and  eatraordinarr/ produce^*  are  applied, 
the  first  to  the  ordinary  out-turn  of  the  forest  for  the  age  of  the 
chosen  capability  ;  ana  the  second,  to  everything  in  excess  of 
this  out-turn  taken  during  a  certain  interval  from  pre-existing 
capital.  The  amount  of  this  portion  of  the  produce  depends  on 
the  age  fixed  for  the  capability,  but  not  on  the  combination  of 
compartments  in  the  working -scheme.  The  only  way  to  esti- 
mate this  extraordinary  volume  is  to  compare  the  total  amount 
of  the  produce  to  be  felled,  with  the  quantity,  which  the  forest 
might  furnish,  if  its  material  were  regular  for  the  age  chosen 
for  its  exploitation.  We  will  estimate  tne  yield  of  an  acre  on 
which  the  forest  growth  is  of  average  quality,  and  a  hundred 
and  fifty  years  old.  It  is  a  question  of  practical  experience,  the 
solution  of  which  will  be  nearly  always  aided  by  sample  plots 
chosen  either  in  the  forest  itself,  or  in  adjoining  ones.  If  the 
figure  is  240  cubic  mitxea  an  acre,  in  the  present  case,  we  should 
multiply  it  by  the  area  of  the  current  periodic  block,  and  com- 
pare the  result  with  the  total  volume  to  be  felled  ;  the  excess  will 
represent  the  extraordinary  volume  as  nearly  as  we  could  wish* 

Cubic 
metres. 

Total  Tolame  to  be  felled^ 50,800 

.  ^   j  normal  produce,       ••         ••         .•  21,800)  ^^  q^^ 

••'n  abnormal    „  29,500;  ^^^^^^ 

Ordinary  produce  valued  at  240  cubic  metres 
per  acre  240  X  150  =s  •     86,000 

The  extraordinnry  volume  is      ••  14,800 

The  ordinary  capability  is  fixed  at           •  •         •  •  1,440 
The  extraordiaary  volume  offers  a  mean  annual 

jieldof •  1,080 

It  will  often  happen  that  this  extraordinary  volume  will  be 

5 laced  in  reserve  by  the  proprietor  and  utilized  for  the  unforeseen 
emands  on  his  income  wnich  may  occur  during  the  23  years 
of  the  first  period.  But  if  a  private  person  requires  these  14,800 
cubic  metres,  and  wishes,  nevertheless,  to  place  in  reserve  a 
portion  of  the  annual  yield ;  if  a  commune  sets  them  apart  for  a 
work  of  public  utility,  and  yet  wishes  to  have  a  fourth  of  its 
forests  in  reserve,  and  only  to  distribute  three-quarters  of  the 
normal  forest  yield,  amongst  the  inhabitants,  it  will  be  necessary 
to  distinguish  between  ordinary  fellings,  fellinaa  in,  tJie  reserve^ 
and  extraordinary  fellings.  We  shall  make  the  following  note 
in  the  remark  column  of  the  table  of  fellings  : — 
If  it  be  a  communal  forest  with  one-fourth  in  reserve  :•« 

Cobie 
Di6tref. 
Total  volume  to  be  felled, 50,800 

{1.    Ordinary  fellings     (1,080 
' per  annum),    •  •  •  •  27,000  i  ^^  aqq 

2.    Fellings  in  the  reserve,     •.    9,000^^^*® 
8.    Extraordinary  fellings,     •  •  14,800 


[50.8 
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If  it  be  a  SUte  foreii— 
Total  ?olame  to  be  felled,  .  •  . ,         , ,     50,800 

(1.     Ordinary    fellings     (1,440  ) 

«Kr..  Aia     1  ^^^^^   metres  per  annum),  86,000/ 

♦.fklfir  <2.     Fellingi   in  the  reserve  (the  >  50,800 

iriDutea,   \         annual  increment  of  growth),  ( 

(  3.    Extraordinary  fellings,     ••  14,800 ) 

Record  of  the  warkinff'^heme. — In  this  case  the  record  of  the 
working-scheme  will  be  kept  in  the  manner  we  have  pointed 
out,  its  form  can  be  adapted  to  all  cases.  It  will  suffice  to  add 
an  extra  column  for  the  fellings  made  in  the  extraordinary  vol- 
ume, and  it  will  be  clearer,  if  we  write  ordmary  fellings  in  black 
ink,  fellings  in  the  reserve  in  red  ink,  and  extraordinary  fellings 
in  blue  ink. 

This  record  has  special  importance  in  communal  forests  ;  how 
are  we  to  reject  the  incessant  demands  of  a  commune,  if  we  can* 
not  show,  by  carefully  kept  records,  in  what  position  its  reserve 
and  other  resources  may  oe  at  any  time  ?  Is  not  the  working* 
scheme  the  contract  for  the  management  of  the  forest  settled 
between  the  proprietor  and  the  public  department  entrusted 
with  its  execntion  ?  A  contract,  tne  fulfilment  of  which  can  be 
demanded  from  the  Civil  Courts,  and  should  we,  in  cases  of  dis- 
pute, expose  ourselves  to  appear  before  the  Court  without  proper 
evidence  ? 

2nd  Example. — ^A  rather  complicated  case  is  that  of  the  forest 

of  H which,  with  an  area  of  1,250  acres,  is  stocked 

with  pure  silver  fir,  very  regular,  and  of  a  uniform  age  of 
180  years. 

If  for  instance  in  such  a  case  the  whole  standing  crop  were  to 
be  felled  in  a  transitory  rotation  of  20  or  30  years,  we  should  at 
the  end  of  this  time  have  the  forest  stocked  with  timber  from 
one  to  30  years  old,  and  the  public  would  be  deprived  of  large 
timber  for  a  long  period,  at  tne  end  of  which  the  same  situation 
would  recur.  We  should  also  during  the  transitory  rotation  be 
Hable  to  the  disadvantages  of  a  forced  sale  of  valuable  produce, 
felled  in  excess  of  the  local  demand. 

The  following  plan  might  be  followed — we  might  divide  the 
forest  into  six  periodic  blocks,  corresponding  to  periods  of  30 
years  each,  the  first  being  regenerated  in  the  first  period,  pre- 

Eatory  felling  being  made  in  the  second,  and  selection  fellings 
area  and  witn  a  five  year's  rotation,  being  introduced  into  the 
rd,  fourth,  fifth  and  sixth  periodic  blocks.  This  scheme,  which 
i3  far  from  being  perfect,  since  it  introduces  a  method  of  culture  • 
which  has  been  objected  to  by  many  authors,  has  at  any  rate  the 
advantage  of  retaining  the  cover  complete  throughout  the  forest, 
of  distributing  a  large  proportion  of  the  volume  of  the  standing 
crop  during  the  whole  rotation,  and  of  fulfilling  tiie  principtu 
object  of  every  working-scheme,  which  is  to  prepare  a  complete 
and  regular  standing  crop  for  the  second  rotation. 
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A  LETTER  FROM  MADRAS,  (No.  II.) 

Thb  Casuarina  plantations  of  the  Madras  beach  may,  as  I  said 
in  my  last  letter,  compare  with  the  Pinits  maritima  forests  of  the 
Landes  of  Gascony,  and  the  similar  plantations  on  some  points  of 
the  eastern  coast  of  Scotland.  Northwards  and  southwards 
of  the  town,  as  far  as  Ennore  in  the  one  direction,  and  almost  to 
the  PaUr  river  in  the  other,  lies  a  narrow  belt  of  sandy  waste^ 
formed  by  blown  sand  from  the  shore,  rising  into  small  dnne- 
like  hillocks  in  places,  and  backed  as  in  the  Landes  by  a 
marshy  belt  throngh  which  mns  the  Bnckingham  Canal.  For- 
merly a  hot  sandy  waste,  this  tract  now  presents  to  the  sea  an 
almost  unbroken  front  of  Casuarina  Forest — ^all  the  result  of  the 
intervention  of  private  enterprise  to  take  advantage  of  the 
profits  to  be  drawn  from  the  rather  deficient  fuel  supply  of  the 
town  of  Madras.  That  fuel  supply  is  not,  like  that  of  Calcutta 
is,  supplemented  by  coal  and  coke  from  neighbouring  coal-fields, 
for  luadras  has  no  coal-fields  and  a  bad  haroour,  and  is  depend- 
ant on  the  local  supply.  To  a  large  extent  the  local  supply  is 
met  by  the  Forest  Department,  who  work  the  valuable  Strihari- 
kota  jungles  which  occupy  the  narrow  belt  between  the  Pulicat  . 
lake  and  the  sea,  and  who  sell  considerable  quantities  from  the 
forests  of  North  Arcot,  Chingleput  and  Cuddapah,  much  of 
which  comes  in  by  t|^a'in.  Trees  from  village  topes  and  orchards 
and  the  dead  leaves' and  sheaths  of  the  Cocoanut,  Palmyra  and 
wild  Date  supplement  this,  but  the  chief  supplement  is  that 
obtained  from  the  valuable  Casuarina  plantations,  which  are  the 

Eroperty  of  European  and  Native  speculators.  It  will  be  need* 
»ss  for  me  to  go  into  the  details  of  the  Madras  fuel  supply  and 
its  statistics,  for  that  is  already  done  in  Mr.  Brandis'  report,  but 
it  was  lucky  for  me  that  I  was  able  to  accompany  Mr.  Brandii 
to  the  plantations  and  see  the  system  of  planting  and  working, 
which  IS  so  interesting  a  feature,  and  so  strong  an  evidence  of 
what  can  be  done  to  reclaim  the  sandy  wastes  of  the  Madras  caest. 
The  Madras  sands  look  dry  on  the  surface,  and  as  if  only  sea 
water  could  be  found  by  digging,  but  this  is  not  the  case,  and 
only  a  few  feet  down  good  fresh  water  is  readily  found,  so  that 

Slantations  can  be  abundantly  supplied  from  small  rough  wells 
ng  at  intervals  in  the  sand.  .1  never  saw  anywhere  else  the 
system  of  planting  employed,  so  I  may  as  well  describe  it.  The 
seedlings  are  smsul  slips  about  9  inches  hish,  either  raised  in 
small  nurseries  on  the  plantation,  or  purchased  from  villagers,  who 
make  a  business  of  rearing  them  for  sale.  The  planting  season 
is  in  the  months  of  October  to  January,  and  the  work  is  done 
by  two  persons,  a  man  and  a  woman.  The  woman  brings  a 
large  earthen  pot  full  of  water,  and  the  man  digs  a  hole  about 
18  inches  deep  and  the  same  in  diameter.  Sle  then  takes  a 
seedling  and  puts  it  in  the  hole  with  the  roots  well  perpendicular, 
and  at  the  same  moment  the  woman  begins  to  pour  water.  The 
,  tben  with  both  hands  mixes  up  round  the  roots  of  the  plant 

8  { 
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the  water  and  sand,  until  it  is  completely  embedded  in  a  wet 
ooatinff  of  mud.  One  more  pot  of  water  poured  in  above  and 
the  planting  is  done,  but  the  waiering  is  kept  np  regularly, 
twice  a  day  for  about  three  months,  till  the  leaves  lose  their 
yellowish  look,  and  then  once  a  day  for  about  a  year.  After 
that  an  occasional  watering  every  two  or  three  days  for  another 
year  ensures  success. 

The  Casuarina  has  a  curious  habit  of  sending  out  long  run* 
ning  shoots  close  to  the  ground,  which  the  owners  usually 
carefully  cut  away.  I  must  say  I  hardly  think  this  is  a  proper 
thing  to  do,  for  if  left  they  are  valuable  aids  to  binding  the  soil, 
and  after  the  parent  is  cut  they  at  once  proceed  to  send  up  strong 
shoots.  Anotner  practice  which  I  somewhat  disapproved  is  that  of 
lopping  all  the  lower  branches.  I  do  not  call  it  ^  pruning,'  for 
it  is  merely  roughly  done  with  a  billhook,  and  the  loppings  are 
sold.  The  result  is  to  diminish  the  shade,  nowhere  very  heavy 
under  the  light  cover  of  the  branchlets  which  do  duty  as  leaved 
for  the  Casuarina,  and  to  cause  the  soil  to  drv  more  at  the  sur- 
face than  it  need  do.  But  it  is  unfair  to  condemn  a  practice  too 
early,  and  the  opinions  of  the  European  Planters  are  in  favour 
both  of  the  lonping  and  the  cutting  away  of  suckers.  The  Ca- 
suarina reproduces  by  coppice,  but  not  always  very  well.  It  also 
sometimes  sows  itself  naturally,  and  I  aminclmedto  think  it  would 
do  so  more  frequently  if  the  ground  were  kept  moister  by  the 
stoppage  of  the  above  noted  practices,  and  of  toe  disastrous  one 
of  aUowing  villagers  to  remove  the  dead  fallen  needles  from  the 

f  round  and  prevent  their  helping  to  form  a  better  surface  soil, 
he  usual  system  of  reproduction  is  to  cut  clean,  dig  out  the 
roots  and  replant,  and  possibly  this  is  the  best  in  the  end. 

The  Casuarina  plantations  are  usually  cut  at  the  age  of  7  to  8 
years,  and  roughly  speaking  it  may  be  said  that  good  plantations 
at  8  years'  old  give  about  50  tons  q{  wood  per  acre,  valued  on 
the  spot  at  Bs.  7  per  ton,  so  that  the  yield  is  about  Rs.  350  per 
acre.  The  averat^e  cost  per  acre  for  the  whole  8  years'  period  is 
Bs.  100,  so  that  as  long  as  the  price  of  fuel  in  Madras  is  as  hi^h  as 
at  present,  the  planting  of  Casuarina  is  a  profitable  speculation. 
There  is  very  little  undergrowth  in  a  Casuarina  plantation, 
though  the  pretty  Gmelina  asiatica  is  sometimes  seen,  as  well 
as  a  few  bushes  of  Canthium^  Randia  and  Celastnu.  On  the 
sea  coast  may  be  seen  several  of  the  very  interesting  sand-bind* 
ing  plants  described  formerly  bv  Dr.  Cleghorn.  The  most 
oommoQ  and  most  valuable  is  tne  pretty  snore  convolvulus, 
IpanuBa  Pe»'^xtprcB.  Spinifex  squarrosusy  a  wiry  grass  with 
hedge-hog-like  heads  of  spiny  seeds  is  also  common,  and  the 
pretty  pink  flowers  of  Hydrophylax  maritima  stud  tiie  ground 
between.  Have  any  of  your  readers  ever  seen  the  ball  of  the 
i^pm^^^p  carried  along  the  sands  by  the  wind  ?  It  looks  for  all  the 
world  like  a  hedge-hog,  who  is  out  for  a  spree,  and  thinks  that 
»  sail  would  do  him  good,  and  so  it  sails  along  the  sands  at  a 
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great  pace,  ready  to  stop  and  deposit  its  seeds  to  form  bushes  of 
fatnre  Spwifex  at  some  new  point  on  the  coast,  where  a  small 
ridge  or  nolfow  is  readj  to  stop  its  course. 

Sehind  the  Casnarinas  are  often  found  stretches  of  scrub 
Jungle,  chiefly  of  thorny  plants  of  the  kind  called  ^  semi-eyer- 
green  scrub/  and  bushes  of  prickly  pear  and  wild  date.  But  a 
few  trees  are  found,  such  as  the  Cashew  nut  and  neem,  which 
latter  is  almost  everywhere  in  Madras  called  ^  Margosa,' 

Away  from  the  coast  behind  St.  Thomas'  Mount  are  the  low 
hills  of  Palaveram  and  Yandaliir,  which  are  also  covered  with  a 
similar  vegetation,  chiefly  of  thorny  plants,  but  also  containing 
some  kinds  of  thornless  tree  capable  of  (growing  into  forest. 
These  scrub  jungles  form  a  grand  hunting  ^ound  for  the 
Botanist,  provided  he  does  not  mind  pricking  his  fingers  occa- 
sionally. I  had  seen  a  similar  vegetation  on  the  Orissa  Hills 
round  the  Chilka  lake,  so  it  may  be  presumed  that  it  is  one 
peculiar  to  the  Eastern  Ghits,  and  especially  to  those  parts  of 
them  or  detached  portions  which  come  down  near  to  the  sea. 

It  is  well  to  mention  before  I  close  my  second  letter,  and  take 
up  my  third,  in  which  I  hope  to  give  some  account  of  the  Bed 
Banders  Forests,  that  the  Casuarina  planters  are  now  looking  out 
for  lands  on  which  to  grow  the  Divi-Divi,  the  last  new  tree  which 
is  occupying  the  minds  of  Madras  enterprising  speculators.  It 
is  much  to  be  hoped  that  it  will  succeed,  auhough  we  have 
dready  two  good  wild  products  fit  for  and  largely  used  for 
tanning,  the  Myrabolam  nuts  (Terminalia  Chelmla)  and  the  bark 
of  the  Tangedu  (Cassia  auriculata),  of  which  also  I  may  perhaps 
have  sometning  to  say  in  my  next  letter. 

A.V. 

NOTE  ON  A   RECENT   CASE    REGARDING   DRIFT 

TIMBER.* 

A  CASE  of  some  interest  has  recently  been  under  appeal  to  the 
Chief  Court  of  the  Punjab,  connected  with  the  law  relating  to 
drift  timber.  The  facts  (which  are  not  stated  clearly  in  any  one 
of  the  judgments)  are  as  follows  : — (It  may  be  premised  that  a 
Native  Magistrate  first  convicted — ^his  judgment  is  not  material : 
the  Sessions  Judge  at  Lahore,  reversed  the  conviction,  and  an 
appeal  was  further  made  on  behalf  of  the  Crown  against  the 
acquittal  to  the  Chief  Court,  who  upheld  the  Sessions  Judge's 
oraer).  The  Chenab  river  is  one  of  those  on  which  deodar  timber 
is  floated  both  in  log  and  in  sawn  scantling.  It  often  happens 
that  either  scantling  escape  control,  or  that  rafts  are  broken  by 
accident,  and  the  component  parts  of  them  get  scattered  and  sent 
adrift.  As  the  river  subsides  these  pieces, — ^logs,  beams  and  espe- 
cially sleepers, — ^get  stranded  on  the  banks,  where  of  course  thej 

•Chief  Court,  Pnnjib,  Criminal  Appeal^No.  2S0  of  ISSS^  JTsynin  v.  JIdtfj 
JM^  amd  €thin  (Sth  August,  ISSS). 
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are  especially  liable  to  be  cut  up,  removed,  or  concealed  in  the 
Band  and  grass,  and  nltimately  stolen.  A  Forest  officer  visiting 
a  village  which  has  a  river  fronta^  on  which  such  drift  sleepers 
are  frequently  deposited,  founa  a  large  shed  or  ont-honse, 
belonging  to  ute  accnsed  person,  the  roof  of  which  was  made  of 
deodar  rafters,  which  he  showed  consisted  of  river-borne  cmd 
wxter^wom  sleepers.  In  some  cases  the  sleepers  had  just  been  cni 
in  two,  so  that  on  removing  them  and  placing  them  side  by  side 
on  the  ground,  the  two  pieces  fitted  and  together  formed  one  sleep- 
er cut  down  tne  middle*  No  actual  mark  or  device  indicating 
Otimership  was  found  on  any  of  the  pieces.  The  accused  was  arrestal 
and  was  not  cnarged  under  Indian  Penal  Code.  Section  403,  (mis- 
appropriation,) but  under  one  of  the  rules  made  under  Section  51 
of  the  Act,  which  runs  to  the  following  effect :— (3).  "  No  person 
*'  shall  without  such  permission  (t.  e.,  permission  to  collect  and 
"dispose  of  drift  timber)  cut  Up,  remove,  conceal,  bum,  mark^ 
"  or  efface  or  alter  any  mark  or  marks  on,  or  sell  or  otherwise 
di.?pose  of  such  timber."  *  Such  timber'  means  timber  described 
in  the  rules  (viz.,  in  No.  1)  as  timber  which  has,  by  accident. 
to  the  rafts,  or  from  not  originally  having  been  caught  ana 
formed  into  a  raft,  gone  adrift  without  control. 

It  is  obvious  that  drifi  has  been  beyond  specially  defined  in  the 
Act,  the  term  ^' drift  timber"  has  its  ordinary  meaning  (which  is 
not  at  all  obscure  or  doubtful)  by  that  of  timber  which  nas  floated 
away  and  got  stuck  or  stranded  out  of  the  control  of  any  person 
in  charge  of  it. 

The  decision  of  the  Magistrate  was  not  clear,  and  there  is  no 
occasion  to  allude  to  that.  The  defence  was  practically  made  and 
re-argued  in  appeal  before  the  Sessions  Judge.  The  prisoner 
did  not  deny  tne  possession  of  the  pieces,  nor  the  ownership  of 
the  premises,  nor  did  he  plead  in  so  many  words, — "  this  is  not 
drift  timber  within  the  meaning  of  the  rule — ^therefore  I  have 
broken  no  rule,  in  cutting  it  up  or  removing  it."  He  merely 
pleaded  that  he  could  account  for  the  timber  and  prove  that  he 
bought  it.  So  far  all  is  clear.  In  the  appeal  to  the  Sessions 
Court  the  learned  advocate  who  conducted  the  appeal,  tendered 
accounts,  &c.,  to  show  that  the  accused  (appellant)  had  duly  bought 
logs.Rnd  had  sawn  them  up,  into  pieces  with  which  he  had  roofed 
ms  house. 

The  Sessions  Judge  expressed  himself  unable  to  see  how  the 
defence  touched  the  charge.  No  technical  skill  was  necessary 
to  distinguish  brown,  stained,  round  edged,  abraded,  water-bom 
sleepers,  (diat  had  been  sawn  in  the  forest,  and  had  suffered  long 
steeping,  rubbing,  wearing  and  exposure  in  the  river  course 
of  some  400  miks  to  the  plains,)  from  rough-grained,  sharp- 
edged  pieces  sawn  in  the  plains  out  of  water-borne  logs. 
The  charge  was  that  the  accused  had  water-worn  sleepers,  the 
defeo/oe  showed  that  he  had  power  to  account  for  locally  sawn 
pieces ;  it  was  as  of  being  charged  with  possession  of  spoons,  he 
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ttOGomited  for  his  possession  of  forks.  The  Sessions  Jodffe  then 
decided  that  though  this  defence  vras  of  no  effect,  still  the  man 
was  entitled  to  be  acquitted,  because  it  vras  not  shown  by  the 
prosecution  that  these  vrater-worn  sleepers  found  in  the  roof, 
were  actually  drift  timber  vrithin  the  meaning  of  the  rule. 

There  was  much  sti&picion  no  doubt,  and  in  any  case,  the 
difficulty  of  proof  woula  be  great,  but  a  prosecutor  cannot  get 
off  the  duty  that  it  is  for  him  to  prove  his  case,  merely  because 
proof  is  naturally  difficult* 

It  was  no  doubt  true  that  many  really  drift  sleepers  did 
often  land  on  the  sandy  shore.  It  was  well-^known  that  villagerSi 
ffenerally,  did  remove  them,  it  was  also  very  poasible  that  the 
ueepers  were  in  fact  such  sleepers  stranded,  and  surrepti- 
tiously removed.  Moreover,  it  would  not  have  paid,  to  roof  such 
a  Ivilding  with  deodar  pieces,  if  those  pieces  had  been  paid  for 
ftt  the  ordinary  price  of  such  timber* 

More  than  that  the  prosecution  could  not  make  out.  And  on 
ihe  other  hand  it  ivas  equally  possible  that  the  sleepers  were  not 
drift,  but  had  been  bou);ht  at  cheap  rates  from  Kasnmir  dealers. 

The  Government  officers  urged  (1),  That  the  prisoner  had 
not  denied  that  the  timber  was  drift,  but  had  tried  to  account 
for  his  possession  and  failed  ;  (2),  The  above  facts  constituted 
sufficient  proof  of  the  timber  being  drift* 

The  Juage  held,  that  when  a  defence  lay  clear  on  the  faoe 
of  the  proceedings,  even  if  the  prisoner  through  ignorance  (and 
Counsel  would  h%  little  help  to  him  in  such  a  matter)  did  not 
put  his  defence  quite  clearly  ;  still  he  was  entitled  in  common 
justice  to  get  off,  if  looking  at  the  whole  case,  the  prosecution 
had  not  established  what  under  ordinary  rules  of  law  they  were 
bound  to  prove.  In  appeal  to  the  Chief  Court  it  was  said  that 
the  Judge  had  made  for  the  prisoner  a  defence  which  he  had 
not  made  for  himself.  The  Chief  Court  found  it  unnecessary  spe^ 
cifically  to  decide  whether  a  Judge  was  justified  in  making  a 
defence  for  a  prisoner  which  he  had  not  made  for  himself.  It 
ifi  submitted,  therefore,  that  the  question  in  this  form  is  not 
capable  of  abstract  settlement.  There  may  be  cases  where  the 
Judffe  would  not  be  justified,  and  there  may  be  cases  where  he 
would  :  in  the  present  instance,  the  necessity  of  the  prosecution 
proving  affirmatively  that  the  timber  was  drift,  was  a  legal  one 
patent  on  the  proceedings,  without  it,  even  if  the  prisioner  had 
merely  pleaded  not  guilty,  and  set  up  no  theory  in  defence  at  all, 
he  would  had  been  entitled  to  an  acquittal. 

You  cannot  go  into  a  man's  house  and  s^,  ^  here  is  an  article ; 
I  cannot  positively  say  it  is  mine,  nor  can  I  positively  say  that  I 
have  been  robbed  of  a  number  of  similar  articles  of  which  this 
18  certainly  one ;  but  it  is  very  like  other  articles  of  which  from 
time  to  time  lam  often  robbed,  therefore  I  take  you  to  the  polioe 
station,  and  put  jou  to  prove  that  this  article  is  Tiot  mine.^ 

That  is  the  prmciple  here.    The  Forest  officer  could  only  saj 
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Smdrallj,  that  sleepers  just  like  these,  were  often,  stranded  on  the 
ore,  and  such  would  certainly  b^  drift  within  the  meaning  of 
the  rules  ;  and  that  such  sleepers  in  general,  were  often  surrep- 
titiously  cut  up  and  removed  :  further  than  that  the  case  could 
not  be  proved. 

Now,  if  there  was  no  possibility  of  getting  sleepers  except 
drift  sleepers,  then  this  fact  would  have  made  the  above  facts 
into  a  v^ry  strong  case :  but  on  the  Chenab  there  are  very 
great  possibilities  of  getting  such  sleepers  otherwise.  Dozens 
of  Kashmir  dealers  and  Agents  bring  down  their  sleepers  :  and 
as  these  merchants  are  frequently  in  debt  to  the  Maharaia  of 
Jamu,  that  potentate  often  seizes  their  timber  and  sells  it  all 
over  the  placey  wherever  it  may  be,  for  a  mere  song.  So  that  it 
was  highly  possible^  that  these  sleepers  were  not  drift,  but  had 
been  bought  from  the  Kashmir  dealers,  perhaps  under  not  very 
creditable  circumstances  :  but  still  they  would  not  in  that  case, 
be  drifts  nor  could  their  removal  be  an  ofifence  against  the  law 
in  question. 

It  was  not  right  then  at  all,  to  put  the  prisoner  on  his  defence  ; 
there  was  no  legal  presumption  to  start  with  that  the  timber  was 
drift ;  this  should  have  been  proved  to  start  with,  and  it  was 
not  so  proved. 

The  acquitted  has  been  Upheld  in  the  Chief  Court,  though 
there  is  an  imoortant  confusion  in  the  Court's  judgment  about 
**  river-borne  timber  which  was  very  natural,  until  Forest 
law  is  thoroughly  understood  by  the  Government  Pleaders  who 
conduct  cases  before  the  Court,  so  that  they  can  explain  such 
things.  AU  deodar  is  of  course  "  river-borne  "  ( we  may  leave 
out  the  local  exception  of  deodar  beams  brought  by  the  cart-road 
to  Umballa),  but  the  difference  between  a  river-borne  ^J^^p^, 
as  above  described,  and  a  sleeper  cut  (in  the  plains)  out  of  a 
river4}ome  log,  is  so  obvious  to  the  eye,  that  the  absurdity  of  the 
defence  trying  to  prove  the  latter,  in  defence  of  a  charge  of 
having  ih^  former,  is  what  gave  rise  to  all  the  doubt  in  the  case. 
The  accused  nowhere  stated  that  they  had  bought  waters 
borne  sleepers*  with  their  peculiar  color  and  appearance,  but 
that  they  had  bought  logs  and  cut  them  up  in  situ,  which  is  quite 
another  thing. 

Otherwise  the  Court  completely  upholds  the  ruling,  that  the 
prosecution  must  first  prove  that  the  timber  was  "  drift,"  and 
that  it  was  removed  after  the  rules  came  into  force. 

Section  45  of  the  Act  raises  the  presumption  that  all  drift 
timber  is  Government  property,  but  it  raises  no  presumption  that 
any  particular  timber  is  drift. 

^  Tbos  Mr.  Jastice  Barklej  Baj8,^'<  The  timber,  thongb  river^bome,  ft  fact 
which  the  aocoaed  themselves  appear  oever  to  have  denied,  as  they  admitted  that 
the  greater  part  of  it  had  been  cat  ont  of  ahetlrti  (Fleepers),  which  thej  alleged 
they  had  porchaaed."  This  is  not  qaite  eorrect,  they  only  said  they  had  eat  them 
out  of  rioer-bornelogs.  (all  logs  being  river-boniei)  which  is  qaite  a  different  thinf 
Iram  catting  ap  watsr-worm  sUepers, 

Digitized  by  VjOOQ  IC 


TBB  VE0B881TXEB   FOB  JUUIHQ.  248 

*^  There  is  no  evidence,  said  Mr.  Justice  Elftmie,  (o  show  that  the 
particniar  timber  from  which  these  rafters  had  been  made,  wns  timber 
irhai  had  passed  the  last  catching  place,  without  being  bronght  under 
control,  or  that  it  had  broken  loose,  •  •  •  •  and  become 
stranded.  It  appears  just  as  probable  primd  Jacie  that  tbis  river«- 
borne  timber  was  stolen  from  rafts,  or  otherwise,  or  was  purchased  bj 
the  accuiied. 

It  ^ill  be  no  doubt  a  difficult  task  in  future  for  Forest  officers 
to  protect  drift  timbers  ivhich  is  lying  on  the  banks,  &c.,  of 
rivers  declared  under  the  Act.  They  will  virtually  have  to  prove 
that  in  certain 'places  drift  timber  was  seen  lying,  by  the  guards, 
and  that  the  timber  so  noted  has  been  removed.  If  that  is  doney 
then,  there  can  be  little  doubt  that  a  person  found  in  the  vicinity 
Vfith  timber  clearly  identifiable  as  timber  just  like  that  depo- 
sited by  the  river,  and  since  removed  by  human  agency,  would  ^ 
1)6  justly  taken  up,  and  called  to  account  for  how  he  got  the 
timoer  :  it  would  then  be  no  defence  to  show  that  the  accused 
bought  river-borne  logs  (all  logs  being  such)  and  sawed  them  up, 
since  a  sleeper,  sawn  up  from  a  log,  could  never  be  mistaken 
for  a  sleeper,  discolored  and  abraded  by  a  long  water  passace. 

In  the  course  of  the  jud^ent,  the  Cfhief  Court  incidentally 
remarked  that  Section  45  making  "  drift  timber"  prima  facie  Gov- 
emment  property,  extended  only  to  the  purposes  of  Ctapter  IX. 
of  the  Act ;  and  it  was  suggested  that  a  charge  under  the  Indian 
Penal  Code,  Section  403,  for  criminal  misappropriation  of  un« 
marked  timber  (t.  ^.,  of  timber  not  actually  Government's  or 
the  prosecutor's  own)  would  not  lie. 

It  is  respectfully  submitted  that  this  view  is  incorrect :  we  shall 
not  however  discuss  the  point  here  ;  it  was  not  ruled,  and  is  a 
mere  remark  in  the  course  of  the  judgment,  as  the  point  was 
not  directly  in  issue  ;  it  is  therefore  open  to  have  tne  matter 
considered  and  argued  on  any  future  occasion  when  it  does 
directly  come  up.  It  would  be  then,  we  think,  easy  to  show 
ihat  Section  45  was  enacted,  not  at  all  for  the  purpose  of  making 
B  few  rupees  for  Government  in  case  the  timber  was  not  ulti* 
mately  claimed,  but  with  intent  to  give  Government  the  right  to 
proUcty  Olid  take  action  in  fawr  of  all  timber  lying  or  floating 
adrift  and  out  of  control,  and  which  private  persons  have  no 
power  (inthe  nature  of  things)  to  protect  for  themselves.  Indeed| 
if  Drivate  persons  did,  without  restriction,  try  to  protect  it,  the 
risk  of  theft  would  be  greater  than  ever.  Now  one  of  the  first 
powers  necessary  to  protect  timber  so  placed  under  Govern* 
ment  control,  is  to  be  able  to  punish  persons  who  steal  or  mis- 
tf^ropriate  it.  If  an^  one  could  be  proved  to  have  directly 
misappropriated  drift  timber  which  was  stranded  and  noted  as 
sneh  m  a  given  spot:  he  could  most  certainly  be  convicted 
under  Section  403,  Indian  Penal  Code. 

THE  NECESSITIES  FOR  JUMINQ. 
It  is  noil?  many  years  since  Government  seeing 'the  waste  i»f 
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forest  caused  by^  juming,  endeavoured  to  put  a  stop  to  the 
practice  by  pointing  out  to  its  officers,  the  desirabilitj  of  put* 
ting  some  sort  of  pressure  on  those  who  pursued  this  '•  waste- 
ful and  vagrant  custom ''  as  it  was  called. 

Near  Darjiling,  Sir  Ashley  Eden  had  hopes  of  producing 
some  effect,  by  summoning  .the  chiefs  of  those  communities  that 
jumed,  and  having  its  desire  explained  to  them. 

In  vain  the  chiefs  urged  the  impossibility  of  confining  their 
people  to  one  plot  of  ground,  but  seeing  Government  determined 
they  promised  to  do  all  they  could. 

Some  two  years  after,  it  was  officially  recognized  that  the 
custom  was  not  in  the  slightest  degree  abated.  The  people 
jumed  as  before,  regardless  of  the  orders.  On  looking  into  the 
matter  it  is  noteworthy  that  the  custom  is  extremely  old,  and 
evidently  preceded  the  Aryan  irruption  into  India  by  which 
the  plough  was  introduced,  and  that  juming  despite  a  few  ex-« 
ceptions  is  in  India  a  race  character  of  the  great  non-aryan 
group.  It  appears  pretty  clear  that  in  pre-aryan  times  the 
country  was  coverea  by  a  huge  tropical  forest,  jumed  every* 
where  by  the  indigenous  races  called  by  the  Aryans  demons. 

Thus  the  custom  is  actually  older  than  the  languages  and 
physique  we  now  see  among  the  non-aryan  hill  tribes,  who  have 
been  driven  from  the  plains,  and  have  since  largely  differentiated. 

Neither  the  plough  nor  the  hoe  are  non-aryan  implements,  and 
were  they  abolished,  juming  is  the  only  alternative.  Human  cus* 
toms  are  often  unaccountably  persistent,  even  after  the  causes 
are  removed,  but  to  understand  juming,  let  us  examine  it  where 
the  custom  is  stiU  a  necessity,  and  where  indeed  it  is  a  far  more 
laborious  system  of  cultivation  than  by  plough  or  hoe.  Taking 
the  Noga*  hills,  as  a  good  example,  we  generally  see  tribes^ 
villages,  or  communities,  owning  and  cropping  in  rotation  an 
area  from  six  to  ten  times  that  needed  for  a  year's  crop. 

The  hills  around  are  seen  in  various  stages  of  forest  growth, 
or  grass,  where  crops  have  been  last  taken  off.  It  is  also  found 
on  enquiry  that  eacn  family  has  its  land  carefully  marked  out 
b^  stones,  ridges  or  gullies,  on  each  of  some  six  or  eight  different 
sites,  on  the  mil  slopes  around,  and  that  are  jumed  in  rotation. 

This  year's  jume  may  be  due  east,  last  year  west,  and  the 
year  before  to  the  soutn,  and  so  on,  a  new  site  being  cleared 
each  year,  and  at  first  put  under  root  crops,  &c.,  called  **  No  erra,"^ 

KoTB.— Since  writing  the  above,  I  see  at  page  94,  Proceedings  of  the  Uoyal 
Geographical  Society — 

«•  The  Tnnbnnwhas  of  Borneo  lire  a  peaceful  niral  life,  and  have  no  veiy  parti« 
ealar  points  of  interest  about  then,  it  is  their  cnstom  to  move  from  one  place  to 
another  on  the  banks  of  the  river,  building  a  very  slight  house,  clearing  the  ground, 
and  planting  in  an  idle  sort  of  way,  Paddy,  Bananas.  Indian  Com,  Sweet  Potatoes, 
and  the  like.  Grass  sooner  or  later  makes  its  appearance,  very  slight  attempts 
are  made  to  keep  it  down.  After  a  time  (generally  about  8  ^ears  from  clearing) 
it  has  gained  the  upper  hand,  and  the  flimsy  house  abont  this  time  nsnaily  c(m« 
lapses,  and  move  is  made  for  a  fresh  location." 

*  Tha  name  is  Noga,  from  Nok|  and  not  Nagiu 
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the  second  jear  under  grain^  and  caDed  "  Heram  erra/'  after 
'which,  as  a  rule,  it  is  thrown  np.  The  various  sites  are  usually, 
though  not  invariably,  taken  in  rotation,  and  when  the  forest 
growth  is  say  eight  or  ten  years  old.  On  selection,  the  men 
and  boys  go  to  it  and  look  up  their  boundaries,  cutting  or  mark- 
ing them,  and  at  first  clear  all  the  undergrowth. 

When  this  is  done  they  fell  the  trees,  leaving  and  lopping  a 
few  where  they  desire  to  train  their  p4n,  alua^  &c.,  and  cut  the 
rest  up  80  as  to  lie  close,  and  thus  burn  thoroughly.  After  sis 
•weeks  or  so,  and  when  sufficiently  dried,  it  is  all  fired,  giving  rise 
to  the  huge  vertical  or  columnar  clouds  with  a  spreading  top  so 
often  seen  in  the  hills  in  spring. 

Men,  boys  and  women  then  collect  the  stems,  branches,  &c., 
and  burn  round  the  stems  of  any  large  trees  that  it  may  be 
desirable  to  kill,  or  form  of  the  sticks  and  logs  an  effectual 
abbatis  to  keep  out  animals. 

In  this  newly  cleared  land  they  plant  yams,,  alusy  cotton,  p&n, 
kuchus,  chillies,  &c.,  and  it  is  the  "No  erra."  Last  year's 
clearing  is  also  cleared  over  by  the  dao,  the  creeper  grass  and 
plants  cut  down,  and  fired  when  dry,  and  in  this  they  dibble 
the  hill  paddy,  it  is  the  "  Heram  erra." 

As  the  season  advances  both  sites  must  be  weeded  as  grass 
springs  up,  and  as  may  be  supposed  the  rice  gives  some  trouble, 
being  so  like  grass,  a  little  loop  of  bamboo,  or  an  iron  hoe  the 
size  of  a  table  spoon  is  used  in  weeding. 

The  hill  paddy  is  usually  weeded  three  times,  and  on  the  hill 
sides  may  be  seen,  here  a  long  line  of  women  and  girls,  on  an- 
other slope  the  men  and  boys,  10,  20  or  30  in  a  line,  and  the 
work  is  communistic.  Thus  one  plot  of  ground  gives,  the  first 
year,  root  crops,  Ac,  the  second  year,  hul  rice,  and  is  seldom 
planted  the  third  year,  as  grasses  come  up  so  thickly,  especially 
lilii  {Imperata  ci/lindricd),  that  rooting  and  growing  under- 
ground defies  entirely  their  limited  agricultural  implement, 
the  dao. 

In  the  fourth  year,  the  site  is  generally  dense  lilu,  through 
which  one  can  only  get  by  paths  or  on  an  elephant,  here  and  ' 
there  tree  plants  are  up,  also  tho  larger  grasses,  as  nol,  kagra, 
megella,  (Saccharum  Mxmtanuniy)  rising  to  20  and  25  feet, 
(megella  has  measurea  33,)  creepers  also  appear,  and  some 
creeping  grasses  that  rise  over  the  Alii. 

In  the  mth  year  tree  plants  predominate,  as  there  are  no  jungle 
fires  known  in  these  hills,  and  at  last  all  trace  of  the  lUd  has 
disappeared  by  the  seventh  or  eighth  year,  and  the  site  is  ready 
again. 

Fire  does  not  kill  lilii,  water  and  shade  are  the  means  most 
effectual,  and  hoeing,  as  a  rule,  on  such  slopes  is  worse  than  the 
disease,  and  the  sou  at  times  too  stony,  xhe  roots  or  rather 
rhizome  is  often  a  foot  deep. 

2^ 
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The  grasses  of  Eastern  Bengal  and  Assam  are  about  170  kinds^ 
and  may  be  roughly  grouped  by  their  modes  of  propagation. 

Forest  grasses,  tne  seeds  of  which  are  at  a  height  to  touch 
animals  passing,  and  having  spines,  hooks,  or  gum  as  modes  of 
attachment  (when  ripe). 

Those  of  the  open  uncultivated  plains,  where  the  vnnd  trans- 
ports them,  the  minute  seed  being  on  a  high  kalm,  and  covered 
by  down. 

Again,  seeds  of  grasses,  that  are  like  grain,  and  are  transport- 
ed by  birds,  others  with  light  husks  by  water.  Ulii  has  a  mi- 
nute seed  on  a  kalm  and  fine  down  attached,  which  enables  it  to 
travel  long  distances,  and  when  once  rooted,  another  and  unique 
mode  of  propagatien  at  once  comes  into  play,  by  its  rapidly 
spreading  underground,  among  stones  and  roots,  or  even  to  a 
depth  of  a  foot  and  18  inches  in  clay.  It  is  this  peculiarity 
of  a  grass,  the  seeds  of  which  fill  the  air  in  myriads  and  travel 
immense  distances,  that  lies  at  the  root  of  the  necessity  for  jum- 
ing,  among  most  hill  tribes  to  the  south  and  east  of  Assam,  and 
also  the  north,  where  neither  hoeing  nor  ploughing  is  possible. 

Hill  soils  are  proverbially  rich,  and  exhausted  soil  is  certainly 
not  the  cause,  as  we  have  cases  in  the  adjoining  plains  where 
rice  has  been  cropped  for  200  years  without  intermission,  or 
manure.  The  cure  for  juming  is  to  introduce  some  other  crop, 
like  potatoes  and  plantains,  vi^here  a  much  smaller  area  will 
support  the  same  people,  where  the  labour  of  cultivation  can  be 
concentrated. 

It  is  highly  probable  that  juming  survives  in  places  where 
there  is  less  need  for  it  than  formerly.  But  to  suppress  it  by 
law,  as  a  "  barbarous  system,"  would  entail  the  necessity  of  our 
supporting  all  the  hill  people  around  Assam. 

There  is  generally  a  good  cause  for  everything,  the  above  is 
one  cause  for  the  necessity  of  juming. 

S.  E.  Pbal. 


ENCOURAGEMENT  BY  GOVERNMENT  OF  PRIVATE 

EFFORTS  BY  ZAMINDARS  IN  TREE-PLANTING  IN 

HOSHIARPUR  DISTRICT. 

Captain  Montgomery's  recommendation,  that  zamindars  should 
be  encouraged  to  plant  on  the  edges  of  Chohs  or  sandy  torrents  I 
entirely  aojree  with.  Plantations  in  such  situations  would  have 
the  best  effect,  and  an  effort  in  this  direction  is  the  proper  and 
necessary  complement  to  Reboisement  operations  in  the  hills  now 
under  consideration.  The  useful  action  of  plantations  in  stopping 
the  encroachment  of  "Chohs  "  cannot  be  doubted:  and  it  is  a  for- 
tunate provision  of  nature  that  the  "shisham"  tree  grows 
particularly  well  in  the  sandy  soils  of  this  district,  and  a  planta- 
tion will  spring  up  in  most  unfavourable-looking  tracts  in  or 
near  the  beds  of  "  Chohs." 
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The  valae  of  a  belt  of  trees  or  plantation  in  stopping  sand  drifts, 
or  Mrdr  ret  as  it  is  now  generally  termed,  is  obvious. 

I  think  Captain  Montgomery's  proposal  as  to  terms  is  appro- 
priate :  but  I  woald  be  inclined  to  limit  the  concession  to  the 
term  of  settlement,  when  the  plantation  is  formed  on  land  actually 
amessed  to  revenue. 

I  think  also  that  Captain  Montgomery's  proposal  to  except 
fruit  trees  is  proper :  and  I  also  agree  that  the  rules  should  not 
have  retrospective  effect.  I  understand  that  Captain  Montgom- 
ery proposes  that  when  the  land  is  unassessed,  a  remission  of 
revenue  on  an  area  equal  to  half  of  that  of  the  plantation 
should  be  allowed.  I  thiok  this  will  be  all  that  is  needed.  The 
plantations  should  be  subject  to  supervision  by  the  District 
0£Bcer,  who  should  have  the  power  of  cancelling  the  grant  when 
the  plantation  was  not  properly  looked  after  when  young,  when 
the  trees  were  cut  down  too  soon,  or  too  many  at  once,  or  when 
trees  cut  down  were  not  replaced  by  fresh  saplings.  And  the 
grant  should  not  be  made  till  the  District  officer  is  satisfied  that 
the  trees  are  not  only  on  the  ground,  but  in  a  fair  way  of  doing 
well,  and  growing  up  into  a  plantation.  This  would  ordinarily 
'  be  in  the  second  or  third  year  after  the  trees  were  planted  or 
sown. 

But  there  is  another  direction  in  which  I  think  that  village 
plantations  should  be  encouraged,  and  much  might  be  done  by 
judicioas  encouragement  at  Settlement. 

Captain  Montgomery*^  proposal  is  specially  aimed  at  defend- 
ing village  lands  against  Choh  action,  and  this  is  doubtless  the 
direction  in  which  Government  has  most  to  gain  from  village 
arboriculture.  But  I  also  think  that  village  groves  and  planta- 
tions on  a  large  scale  might  be  beneficially  encouraged  without 
special  regard  to  their  utility  as  defences  against  the  torrents. 
There  are  in  this  District,  in  the  plains  as  well  as  in  the  hills, 
villages  of  enormous  area,  containing  shamilat  lands,  generally 
no  doubt  of  an  inferior  description  of  soil,  but  quite  suitable 
for  tree  planting,  and  capable  of  bearing  most  valuable  plan- 
tations of  shisham  and  other  trees;  such  as  ber,  kikar,  dh&k 
or  pal&s  {Butea  frondosa),  barh  (Ficu9  indica)  and  others. 
There  can  be  no  doubt  that  many  villages  have  tracts  of  land  in 
excess  of  their  grazing  requirements,  and  that  even  if  plantations 
prevented  the  growth  of  grass,  they  might  have  a  much  more 
remunerative  product  in  trees.  The  grass  on  many  of  these 
9hamtlat  lands  is  of  exceedingly  poor  quality,  such  as  it  would 
hardly  be  a  loss  to  abandon.  But  I  believe  that  the  growth  of 
trees  on  many  lands,  if  they  were  not  planted  so  as  to  be  crowded 
together,  would  not  only  not  destroy,  but  improve,  the  grazing, 
and  thus  secure  a  double  benefit  to  the  village.  It  is  quite 
unnecessary  here  to  say  anything  about  the  value  of  trees  to  the 
villager  in  particular,  or  of  large  areas  of  plantation  to  the  coun- 
try in  general.     Villagers  are  now  beginning,  as  mentioned  by 
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Captain  Montgomery,  to  appreciate  the  benefits  to  themseWea  of 
tree  planting,  and  many  plantations  of  trees  other  than  fniit  treen 
are  to  be  found  throughout  the  district.  But  they  want  I  think 
two  helps.  They  need  to  learn,  and  have  it  constantly  impressed 
on  them  that  trees  will  not  grow  properly  unless  the  area  in  which 
they  are  planted  is  thoroughly  fenced  in,  and  for  the  first  five  or 
six  years  kept  free  of  cattle  and  goats.  Secondly,  and  hero  it  is 
where  I  think  a  grand  opportunity  presents  itself  during  Settle- 
ment, they  need  to  be  encouraged  to  combine  as  proprielors  to  rear 
eo/nmunal plantations.  I  believe  that  they  know  their  own  inter* 
est  quite  sufficiently  to  be  willing  and  even  eager  to  enter  into  a 
scheme  of  the  kind  if  the  Settlement  Officer  will  be  so  kind  as  to 
show  them  the  way.  What  they  sadly  lack  is  capacity  for  cor^ 
porate  action.  This  capacity,  I  conceive,  could  be  developed  and 
atimulated  by  a  very  little  aid  on  the  part  of  the  Settlement 
Officer;  and  when  the  administration  paper  is  drawn  up,  an  ex- 
cellent opportunity  presents  itself.  They  would,  I  ain  convinced, 
in  many  cases  be  most  willing  to  set  about  making  commcm 
plantations  if,  first,  they  were  only  shown  the  right  way  to  set 
about  it,  and  secondly,  were  assured  and  became  convinced  that 
Government  had  no  wish  to  interfere  with  their  rights  in  the 
land  or  trees  to  be  raised  on  them. 

What  I  should  propose  is,  that  when  there  is  any  large  area  of 
Qommon  land,  the  proprietors  should  be  encouraged  to  enter 
conditions  in  the  administration  paper  relative  to 

Fencing,  ^ 

Planting  or  sowing. 

Tending, 

Protecting, 

And  in  due  time  grazing  in,  and 
cutting  wood  in. 

The  rules  need  not  be  long,  and  might  be  very  simple. 
Under  present  circumstances  any  proprietor,  who  was  progressive 
enough  and  sufficiently  public-spirited  to  propose  making  a 
common  plantation,  would  encounter  a  hundred  difficulties  in 
the  apathy  of  some  and  the  jealousy  of  others  of  his  fellows.  Bat 
if  rules  on  these  points  were  drawn  up  in  council  under  the  su- 
pervision and  at  the  instance  of  an  official  of  influence,  the  ice 
would  be  broken,  and  official  sanction  would  afford  the  neoessarj 
stimulus  in  a  direction  to  which  they  would  feel  that  all  their 
own  interests  tended. 

Camp  Bah  Jtta,\  W.  Coldbtebam. 

MarcA  1st,  1881.  S 


a  communal  plantation  or 
plantations. 


MANUAL  OF  JUEISPRUDENCE  FOR  FOREST 
OFFICERS. 

Wr  have  received,  together  with  the  book  itself,  «  copy  of  an 
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order  of  GovernmeDty  regarding  the  pablioation  of  the  new 
3ianiial  of  Joriflpradenoe,  from  which  we  quote  the  following :— - 
*'  In  paragraph  9  of  the  Circnlar  Resolution  of  the  Home  Depart- 
ment, No.  17F.,  dated  the  20th  NoYember,  1882,  it  was  said  that  the 
condition  enforcing  qualification  in  the  elements  of  Law,  before  pro- 
motion to  the  1st  grade  of  Assistant  Gonserrator  of  Forests,  would 
he  held  in  abeyance  for  a  corresponding  period  bejond  the  Ist  April, 
1884  if  the  Manual  of  Jurisprudence  ^ould  not  be  ready  by  the 
1st  April,  1883.  His  Excellency  the  GoTemor-Oeneral  in  Council 
now  directs  that  Rule  IV.,  third  clause,  of  the  revised  rules  regard- 
ing the  appointment,  promotion,  &c.,  of  Officers  of  the  Forest 
Department,  appended  to  Circular  Resolution  No.  17F.  of  tiie  20th 
KoTember,  1882,  shall  come  into  full  operation  with  effect  from  the 
lit  June,  1884. 

**  In  conducting  the  examinations  prescribed  nnder  the  rules,  Forest 
OfiScers  should  be  called  upon  to  answer  questions  referring  to  Uie 
following  parts  of  the  Manuals  :— 

(a)*    Land  Sevenue  Systemi. — ^Book  I  (Introductory),  and  the 
chapters  which  refer  to  the  system  of  the  province  in 
which  the  Officer  is  serving. 
(h).    Forest  Zaw.— ParU  I.  to  IV.    The  study  of  Part  V., 
''  The  Civil  Law  as  related  to  Forest  Administration,'* 
should  be  urged  upon  Forest  Officers,  but  it  is  not  con- 
sidered desirable  at  present  to  extend  the  prescribed 
examination  to  this  Part. 
*'  The  Government  of  India  have  already  acknowledged  the  great 
obligation  under  which  they  lie  to  Mr.  Baden-Powell  for  the  prepara- 
tion of  the  Manual  of  the  Land  Revenue  Systems.     His  Excellency 
the  Governor  General  in  Council  has  great  pleasure  in  thanking  Mr. 
Baden-Powell  again  for  tiie  **  Manual  of  Jurisprudence  for  Forest 
Officers.''    The  preparation  of  this  work,  which  is  the  first  of  its  kind 
in  the  English  language,  was  a  task  of  peculiar  difficulty,  involving 
ma  it  did  the  study  of  a  large  number  of  Continental  authorities,  and 
tiie  adaptation  of  the  principles  and  theories  laid  down  by  them  to  the 
circumstances  of  British  India.    All  these  difficulties  have  been  suo« 
cessfully  overcome  by  Mr.  Baden-Powell,  who  mi^  be  congratulated 
on  the  excellence  of  the  work  he  has  produced." 


INUNDATIONS  OF  THE  RHINE  IN  NOVEMBER  AND 
DECEMBER  1882. 

The  disastrous  inundations  of  the  Rhine,  in  the  beginning  of 
the  present  winter,  have  by  some  been  ascribed  to  the  denudation 
of  tne  niountain  ranges,  in  which  the  tributaries  of  that  river 
take  their  rise.  It  is  perhaps  premature  at  present  to  form  any 
final  opinion,  but  it  may  interest  the  readers  of  the  ^^  Forester 
to  learn  what  has  been  written  on  the  S9bject  by  a  distinjnaished 
Engineer,  Max  Honsell,*  Oberbanrath  at  Karlsruhe  in^aden. 

*  Mix  Honsell,  die  Hoehwtsser-'Ettaitropbe&  am  Bhein,  Cffitnlblatt  dsr 
Bawerwaltnog,  Berlin,  1888. 
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The  result  of  bis  enquiries,  in  which  I  am  disposed  to  agree, 
is  that  these  inundations  can  in  no  way  be  attributed  to  denuda- 
tion. Throughout  Middle  Europe  1882  was  a  most  remarkably 
exceptional  year.  Low  water  everywhere  from  January  until 
June,  and  heavy  floods  during  the  remainder  of  the  year.  Very 
little  snow  fell  on  the  Alps  and  on  the  other  mountains  in  the 
catchment  area  of  the  river  during  winter  and  spring  ;  nor 
were  any  floods  caused  by  the  annual  melting  of  the  snow  in 
spring  and  early  summer.  There  were  the  usual  summer  rains, 
but  the  first  heavy  downpour  came  about  the  middle  of  Sep- 
tember, causing  most  disastrous  floods,  chiefly  in  the  rivers 
which  drain  the  southern  slopes  of  the  Alps,  in  Northern  Italy, 
and  the  valleys  of  Tyrol  and  Karinthia.  There  was  also  a  great 
flood  in  the  Upper  Khine,  which,  however,  subsided  quickly,  and 
did  not  extend  to  the  lower  part  of  its  course.  In  October  and 
November  the  rains  became  heavier,  not  however  this  time  in 
the  Alps,  but  in  the  mountain  ranges  of  Germany,  in  which  the 
lower  tributaries  take-  their  rise.  Quite  extraordinary  were  the 
floods  in  the  Neckar,  Main,  Nahe,  Lahn  and  the  Moselle.  The 
flood  wave  of  the  four  last  named  streams  reached  the  main 
river  about  the  same  time,  and  thus  caused  a  rise  between  Cob- 
lenz  and  the  frontier  of  Holland,  higher  than  any  recorded 
during  the  present  century.  These  floods  took  place  in  the  last 
week  of  November,  and  did  extensive  and  very  great  damage. 

After  this  first  catastrophe  there  were  heavy  falls  of  snow  on 
the  hills  ;  the  floods  subsided  a  little,  but  still  the  level  of  the 
rivers  remained  high,  and  when  after  Christmas  a  sudden  change 
took  place,  and  when  under  the  influence  of  violent  storms  from 
the  south  the  temperature  rose,  and  heavy  rain  fell,  the  snows 
melted  rapidly,  and  a  second  inundation  took  place,  which,  like 
the  first,  was  chiefly  due  to  the  circumstance  that  unusually 
high  freshes  in  several  tributaries  reached  the  main  river  about 
the  same  time.  On  this  occasit)n  the  water  which  caused  the 
floods  came  mainly  from  the  Jura  and  others  of  the  lower  hills 
of  Switzerland,  from  the  Vosges  and  the  Black  Forest,  and  from 
the  mountains  north  of  these  which  are  situated  on  both  sides  of 
the  river.  While  in  November  the  inundations  did  most  damage 
between  Mayence  and  Ruhrort,  the  catastrophe  of  December 
was  most  disastrous  in  the  upper  portion  of  its  course,  between 
the  borders  of  Switzerland  and  Bingen. 

In  November  large  portions  of  the  towns  of  Frankfort,  May- 
ence, Coblenz,  Cologne  and  Diisdeldorf  were  submerged,  while 
some,  like  Neuwied,  were  entirely  under  water.  All  along  the 
river  the  railways  were  interrupted,  and  there  was  not  a  single 
line  between  Basel  and  Holland  which  escaped  serious  damage 
during  the  two  last  months  of  1882.  In  December  the  ground 
was  frozen  under  the  snow,  but  both  in  November  and  Decem- 
ber it  was  saturated  with  water,  when  the  heavy  floods  occurred. 
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It  has  been  maintained  by  public  writers  that  these  extraor-^ 
dinary  floods  had  been  caused  or  aggravated  by  the  works  con- 
structed for  regulating  the  course  of  the  river,  and  by  changes  in 
the  surface  of  the  catchment  area,  particularly  by  denudation  of 
the  mountains.  And  in  support  of  this  view  it  has  been  urged 
that  during  1882  the  river  in  many  places  had  risen  higher  than 
at  any  other  time  during  the  present  century,  and  that  in  some 
cases  it  had  attained  a  point  higher  than  any  hitherto  recorded, 
with  the  sole  exception  of  the  great  flood  in  winter  1784,  when 
the  Bhine  was  dammed  up  by  masses  of  ice.  On  that  occasion 
the  river  at  Cologne  stood  9^  feet  (2^91  metres)  above  the  high- 
est point  reach^  in  1882.  But  it  must  be  remembered  that 
even  on  the  Bhine  accurate  observations  have  in  most  places 
not  been  made  since  the  beginning  of  the  present  century,  and 
that  only  in  the  case  of  one  station  (Emmerich)  they  go  back 
to  1770. 

It  has  also  been  maintained  that  formerly  the  inundations  were 
more  common  in  spring,  at  the  melting  of  the  snow,  while  of 
late  years  the  most  disastrous  floods  have  occurred  late  in 
autumn.  This,  however,  is  a  mistake ;  on  the  contrary  the 
floods  of  December,  as  well,  as  those  which  occurred  in  winter 
when  the  river  was  full  of  ice,  have  always  been  dreaded  as 
most  disastrous. 

And  lastly,  it  has  been  urged  that  during  the  last  10  years 
the  floods  have  been  more  frequent  than  formerly.  This  is  cor- 
rect, but  it  is  due,  not  to  any  changes  in  the  condition  of  the 
catchment  areas,  but  to  the  heavier  rainfall  during  that  period. 

The  author  states  the  mean  annual  rainfall  at  Karlsruhe  of 
three  periods,  of  13  years  each,  to  have  been  as  follows  : — 

1843  to  1855,  ...      885  m.m.,  or  32*57  inches. 
1856   „  1868,  ...      661       „  25-78      „ 

1869   „  1881,  ...    1095      „  48-11       „ 

In  1882  the  fall  was  not  less  than  1450  m.  m.,  or  57  inches, 
and  of  this  large  quantity  nearly  the  whole  fell  during  the  last 
7  months  of  the  year. 

This  was  in  the  plains,  on  the  hills  of  the  Schwarzwald  the 
fall  was  even  heavier.  At  Hockenschwand,  on  the  southern 
Schwarzwald,  at  an  elevation  of  1012  metres  (3,320  feet),  the 
total  fall  of  1882  amounted  to  2236  m.m.  (88  inches),  a  quantity 
never  previously  recorded,  and  of  this  quantity  1932  m.m.,  or 
six-sevenths  fell  during  the  7  months  from  June  to  December, 
not  less  than  176  m.m.  on  the  four  days  from  23rd  to  26tii 
November,  and  247  m.m.  on  the  three  days  from  25th  to  27th 
December, 

.  The  rise  of  the  river  in  1882  corresponded  closely  with  these 
^extraordinary  falls,  and  generally  it  may  be  said  that  ever  since 
correct  rainrall  observations  have  been  made,  that  is  since  1833, 
the  inundations  of  the  Bhine  have  been  found  to  correspond 
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eloselj  to  the  rainfSEtU,  and  the  melting  of  the  snows  on  the  catch- 
ment area.  During  the  dry  period  from  1856  to  1868  the  river 
was  exceeding!  J  low,  and  the  continuous  low  level  of  the  water 
gave  rise  to  many  ingenious  conjectures.  By  some  it  was  as- 
cribed to  the  gradual  deepening  of  the  river  bed  through  erosion, 
and  by  others  the  theory  was  started^  that  the  water  supply  on 
the  earth  had  diminished.  The  real  cause  was  the  scarcitv  of 
rain  during  that  period.  The  low  level  of  the  river  during  those 
years  has,  nowever,  tended  to  intensify  the  damage  done l>y  the 
mundations  during  the  period  which  followed.  Fields  and 
gardens  were  established  on  low  ground,  where  formerly  only 
meadows  existed,  houses  and  industrial  establishments  were  built 
in  localities  exposed  to  inundations  during  exceptionally  wet 
years,  and  in  some  cases  towns  were  extended  into  places  not 
safe  against  inundations. 

The  extraordinary  and  disastrous  floods  of  1882  were  due 
entirely  to  the  exceptional  climatic  circumstances,  and  to  the 
coincidence  of  the  floods  brought  down  by  several  of  the  principal 
tributaries  of  the  Rhine,  and  it  may  be  asserted  with  certainty 
that  in  this  case  the  evil  has  in  no  way  been  intensified  by  forest 
clearings  and  by  the  denudation  of  the  hills. 

Those  districts,  which  comprise  the  catchment  areas  of  the 
tributaries  in  which  the  floods  were  heaviest,  are  remarkably  well 
wooded.  These  rivers  drain  the  Schwarzwald,  the  Yosges,  the 
Odenwald,  Spessart  and  other  bills  of  Franconia,  the  Hunsriick 
and  other  tracts,  where  the  State  forests  are  extensive  and  have 
been  most  efficiently  managed  for  more  than  a  century,  where 
the  communal  forests  of  towns  and  village  cooununities  are  also 
well  managed,  and  where  there  are  extensive  private  forests  in 
excellent  condition.  Now  and  then  it  does  happen  that  clear- 
ances are  made  by  small  proprietors,  but  such  areas  are  of  no 
importance,  and  there  has  certainly  been  no  denudation  on  a 
large  scale  within  the  last  50  years  in  the  catchment  areas  of 
these  rivers.  It  has  been  mainlined  that  such  denudation  has 
taken  place  in  the  Eifel,  a  large  and  partly  bare  mountainous 
tract  between  the  Rhine  and  the  Moselle,  but  the  clearances  re- 
ferred to  are  believed  to  have  been  made  at  the  close  of  the  last 
and  at  the  commencement  of  the  present  century,  and  even 
granting  that  they  were  as  extensive  as  they  are  supposed  to 
nave  been,  they  would  not  affect  the  case  in  point.  On  the  con- 
trary^ much  has  been  done  for  planting  up  toe  hills  of  the  Eifel 
during  the  last  50  years. 

In  some  portions  of  the  Alps,  near  the  head  waters  of  the 
Rhine,  denudation  has  until  recently  made  great  progress,  but, 
as  alrcttidy  explained,  the  inundations  of  1882  were  in  no  way 
caused  by  floods  in  the  alpine  feeders  of  the  Rhine.  Under  the 
operation  of  the  new  Swiss  forest  law,  which  came  into  foroe 
about  10  years  ago,  it  may  be  expected  that  the  alpine  forests 
will  now  be  well  taken  care  of. 
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In  the  vast  alluvial  plain  between  Basel  and  Mannheim  the 
Rhine  used  in  former  centuries  to  change  its  course  in  the  same 
waj  as  the  Indus  and  other  Indian  rivers.  All  this  has  now 
been  changed.  Thanks  to  the  extensive  works  undertaken 
during  the  present  century,  the  river  is  now  regulated,  it  flows 
in  one  well  defined  channel,  and  is  useful  for  navigation. 

It  has  been  stated,  that  these  works  had  contributed  to  raise 
the  height  of  the  water  during  the  late  inundations.*  It  is  not 
Hkely  that  this  has  been  the  case,  but  into  this  question  I  shall 
not  enter.  It  is  expected  that  the  late  inundations  will  be  made 
the  subject  of  a  systematic  enquiry,  the  results  of  which  must  be 
awaited.  There  are  always  in  each  river  two  actions  at  work, 
that  of  erosion,  which  tends  to  deepen  the  channel,  and  that 
of  depositing  silt,  sand  and  stones,  which  raise  the  bed  of  the 
river.  It  remains  to  be  seen  whether  the  result  of  the  regula- 
ting works  has  been  to  control  these  two  agencies  in  such  a 
manner^  as  to  enable  the  river  to  carry  off  sudden  floods  as 
rapidly  as  the  levels  and  other  circumstances  will  permit. 

The  terrible  floods  of  the  river  Theiss  in  Huugaria,  which 
destroyed  the  town  of  Szegedin  in  March  1879,  have  also  of  late 
years  given  rise  to  many  discussions  regarding  the  cause  of  these 
floods,  and  I  have  before  me  an  interesting  work  on  the  subject 
by  Enea  Lanfranconi,  an  Austrian  Engineer.*    The  author  is 
of  opinion  that  these  floods  have  been  greatly  aggravated  by  the 
works  carried  out  on  a  large  scale,  but  not  always  successfullv 
or  in  the  right  direction,  in  order  to  regulate  the  course  of  this 
river,  but  it  must  be  remembered  that  the  fall  of  the  Theiss  in 
its  course  through  the  Hungarian  plain,  from  Szolusk  to  its 
junction  with  the  Danube  below  Titel,  a  distance  of  305  miles,  is 
only  one  in  60,000.    The  river  in  that  part  of  its  course  is  like 
a  long  winding  lake  with  hardly  any  fall.   Lanfranconi  is  of  opi- 
nion, that  the  only  real  remedy  in  this  case  will  be  to  lower  the 
level  of  the  Danube,  which  he  proposes  should  be  done  by  blast- 
ing the  rocks  in  the  gorge  of  Moldova  below  the  junction  of 
the  two  rivers.    The  denudation  of  the  Karpathians,  in  which 
the  Theiss  takes  its  rise,  has  doubtless  aggravated  the  evil  by 
accelerating  the  surface  drainage,  but  the  chief  source  of  danger 
in  this  case  is  the  extremely  sluggish  flow  of  the  river  in  its 
lower  course,  which  prevents  the  rapid  running  off  of  any  extra- 
ordinary floods.      Tne  preceding  remarks  tend  to  show,  that 
the  late  inundations  of  the  Rhine  and  the  Theiss  cannot,  to  any 
great  extent,  be  attributed  to  denudation  in  the  catchment  areas 
of  these  rivers.     In  other  cases,  however,  matters  are  different, 
and  it  is  probable  that  the  late  disastrous  floods  in  the  Addu, 
Adige  and  other  rivers  of  Northern  Italy  which  were  caused  by 
the  exceptionally  heavy  rains  of  September  1882,  have  been 

*  Enea  Lanfranconi^  Rettung  XJngarins  vor  Ueberschwemmungen.  Bada  Pest 
1882. 

2  L 
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much  aggravated  by  the  denudation  of  the  southern  slopes  of 
the  Alps.  Each  case  must  be  examined  on  its  own  merits,  and 
it  must  not  be  assumed  that  inundations  of  rivers  are  uniformly 
always  caused  or  aggravated  by  the  clearance  of  forests  in  their 
catcnment  area. 

Bonn  :  )  D.  B. 

22nd  March,  1883, 


} 


STUNTED  FORMS  OP  TREES- 

Sib, — In  reading  the  last  (1881-82)  Report  of  Forest  Adminis- 
tration in  the  !N.-W.  Provinces  and  Oudh,  I  came  across  para. 
49  in  the  Oudh  report,  which  runs  as  follows : — 

'*  Along  with  stunted  bH  in  the  open  I  found  two  trees  dwarfed, 
Phalsa  and  Kumbhi,  The  former  grows  into  a  small  tree  in  the 
forests ;  in  the  '<  Ghandars  "  alongside  the  stemless  date  it  is  dwarfed  : 
it  bears  its  flowers  and  fruit  on  wood  of  the  same  year's  growth. 
From  underground  stems  shoots  about  one  foot  high  spring  up,  Ijie 
land  in  which  they  grow  being  generally  burnt  over.  In  March  there 
is  no  appearance  of  the  plants  above  ground ;  in  May  there  are 
shoots  with  ripe  fruit  on  them.  The  natives  know  of  this  property  of 
the  PhalsUf  and  in  cultivating  the  fruit  for  sharbet  always  cut  the 
plant  oyer  freely.  I  was  however  surprised  to  find  Kumbhi  doing  the 
same.  On  the  Mundiaghat  road  Mr.  Ponsonby  had  described  to  me 
a  tassel-like  flower  growing  on  the  ground.  The  regular  time  for 
flowering  was  over  in  the  end  of  April,  but  I  came  upon  some  pear- 
like fruit  growing  on  stems  some  9  inches  to  one  foot  above  the 
ground  with  leaves  like  those  of  Kunibhi,  Boon  after,  in  a  place  that 
had  been  burnt  about  a  month  before,  the  Kumbhi  flower  was  found. 
I  at  once  sent  to  the  forest  for  specimens  of  Kumbhi  fruit,  and  the 
fruit  of  the  dwarfed  and  forest  growth  were  nearly  the  same,  the 
forest  growth  being  a  little  softer  and  more  succulent.  I  have  also 
seen  inside  the  forest  a  solitary  shoot  of  the  Bhilawa  (Semecarpus 
Anacardium)  with  a  head  oi  its  acorn-shaped  fruit ;  the  shoot  was 
only  about  3  feet  above  the  ground." 

The  subject  of  these  stunted  forms  of  forest  trees  is  a  most 
interesting  one.  Dr.  Brandis  used  to  say  that  if  he  had  time 
he  would  some  day  write  a  story  based  on  the  persecutions  of 
the  trees  by  the  ogres  of  *  jungle  fire '  and  *  grazing,'  and  it  is 
a  pity  he  did  not.  Perhaps  if  this  meets  his  eye  he  may  find 
leisure  to  attempt  it  yet.  I  fancy  that  the  dwarfed  ^  phalsa'  and 
*  kumbhi '  found  by  Captain  Wood  and  Mr.  Ponsonby  are  the 
herbaceous  Grewia  sapvda  and  Careya  herbacea.  Both  of  them  ^ 
seem  to  come  up  best  after  a  jungle  fire,  and  I  have  seen  large  ^ 
extents  of  land  in  the  Bengal  Terai  and  Ddars,  some  week  or  two 
after  a  big  fire,  covered  with  the  bright  yellow  flowers  of  the 
former  ana  the  pink  tassels  of  the  latter.  Caret/a  arborea  and 
Grewia  elastica  are  not  the  only  kinds  of  tree  wmch  in  the  sub- 
Himalavan  forests  have  a  herbaceous  counterpart,  for  the  little 
rosette-like  Premna  herbacea  seems  a  descendant  of  P.  integri^ 
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f(A\a  and  Combretam  nanum  of  the  well  known  white-bracted 
creeper,  the  Combretum  decandrum.  There  may  be  others  which 
at  this  moment  I  do  not  recollect,  but  the  herbaceous  or  rather 
small  shrubby  ones  are  not  dwarfed  trees,  but  true  species,  and 
as  such  described  in  the  Flora  Indica.  It  is,  however,  not  diffi- 
cult to  imagine  that  centuries  of  fire  and  grazing  have  altered 
the  forms  and  produced  a  new  species.  What  Captain  Wood 
says  about  the  Semecarpus  is  very  interesting,  and  it  .would  be  a 
great  thing  if  he  could  get  good  specimens,  root  and  all,  and 
send  to  Kew  for  determination,  for  this  may  turn  out  to  be  a 
herbaceous  species  of  Semecarpus  similar  to  the  herbaceous 
Careya.  By  the  way,  it  just  occurs  to  me  that  there  is  still 
another  species  which  is  found  in  a  dwarf  state,  and  that  is 
Oehna  naanay  so  extremely  common  after  jungle  fires  in  the  Terai^ 
and  so  conspicuous  for  its  pretty  yellow  flowers.  But  its  arbo- 
reous counterpart,  0.  iquarromy  is  not  a  northern  species,  and 
its  nearest  locality  is  on  the  Hills  of  Orissa,  whence  it  extends 
down  the  Coromandel  Coast. 

It  is  certainly  strange  to  see,  af(;er  a  jungle  fire,  the  peculiar 
vegetation  which  springs  up.  The  most  prominent  plants  in 
the  Terai  and  Diiars  are  the  Grewia^  Ochnay  and  Caret/a  already 
mentioned,  with  the  flat-growing  Premna  herbacea.  Fresn 
shoots  of  Ayxiroffusy  not  bad  eating,  appear,  one  or  two  rushes, 
plants  of  Ophioxylon  serpentinum,  the  pretty  blue  flowers  of  a 
Kaempferiay  one  or  two  interesting  ground  orchids,  the  red 
flower^  Leea  alata^  the  white  Cyperua  niveusy  and  a  few  others 
are  the  chief  plants  of  interest.  And  curiously,  somehow,  these 
plants  do  not  seem  to  like  fire-protected  areas,  so  that  it  is  not 
impossible  that  the  efiect  of  protection  may  be  to  do  away  with 
a  most  interesting  Flora.  I  see  that  Captain  Wood  takes  up 
the  subject  of  the  scrub  s41  forests,  and  hare  again  we  have 
much  yet  to  learn,  for  the  behaviour  of  scrub  s&i,  and  also  I 
may  say,  scrub  ebony,  is  a  subject  which  requires  yet  a  consideri 
able  amount  of  elucidation. 

I  do  not  believe  I  ever  saw  a  sdl  tree  which  had  nnmistake- 
ably  grown  direct  from  the  seed.  It  seems  to  me  that  either  to 
adapt  itself  to  the  usual  fate  of  being  regularly  burnt,  or  to 
ensure  getting  its  head  quickly  above  the  grass,  it  dies  down 
yearly  to  the  base,  either  burnt  or  dried  by  tne  sun,  until  some 
exceptionally  strong  shoot  comes  which  is  capable  of  surviving 
and  growing  into  a  tree.  I  have  long  watched  the  sil  with 
interest,  and  regret  that  fate  has  severed  me  from  the  s&l  forests 
I  was  studying,  and  I  am  sure  we  have  by  no  means  come  to  the 
end  of  the  Chapter  as  regards  the  peculiarities  in  their  growth. 
I  know  one  Forest  officer  who  has  a  fine  series  of  drawings 
carefully  made  from  his  own  observation,  of  the  development  of 
the  s&l  tree,  and  I  hope  he  may  be  induced  to  publish  them 
in  the  *  Forester.* 

J.  s.  a. 
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THE  CULTIVATION  OF  ORCHIDS. 

Thb  cultivation  of  this  highly  interesting  and  beautiful  class 
of  plants  is  not  an  easy  matter,  even  although  India  is  the  home 
of  a  great  many  of  them.  The  largest  class  are  epiphytes,  and  are 
found  growing  on  trees,  and  sometimes  on  the  face  of  rocks,  in 
the  doons  and  valleys  along  the  base  of  the  Himalayas,  and  in 
other  hilly  parts  of  the  country.  The  terrestrial  species  are  nu- 
merous in  the  high  and  more  temperate  regions,  but  as  there  are 
only  one  or  two  species  cultivated  in  gardens  on  the  plains,  I  do 
not  intend  to  speak  of  them  at  present. 

As  they  are  found  growing  on  trees  in  a  natural  state,  it  is  also 
natural  to  suppose  that  they  will  thrive  best  under  cultivation,  if 
nature  is  imitated  as  closely  as  possible.  When  a  garden  oon<^ 
tains  suitable  trees,  they  should  always  be  made  use  of  for 
orchid  culture,  but  as  this  is  not  always  the  case,  artificial  me- 
thods have  to  be  adopted.  When  selecting  a  tree  for  their  culture, 
seek  out  one  that  is  full  grown,  if  it  is  old  and  beginning  to 
decay  so  much  the  better.  Never  select  a  young  and  vigorous 
growing  tree,  as  its  vigour  and  growth  tends  to  throw  off  such 
encumbrances  as  orchids.  If  an  orchid  is  securely  tied  upon  a 
tree  of  this  class,  and  regularly  watered,  it  will  live  for  a  long 
time,  although  it  seldom  makes  enough  root  growth  to  cling  to 
it  without  artificial  support.  In  orchid  culture  diminished  root 
growth  means  scarcity  of  flowers,  therefore  we  must  do  all  we 
can  to  encourage  the  production  of  healthy  roots.  The  species  of 
tree  to  select  is  also  a  matter  for  consideration.  The  mango  is 
one  of  the  commonest  trees  in  our  gardens,  and  luckily  it  is  one 
of  the  best  for  orchid  culture.  The'jamdo,  and  other  rough 
barked  species  are  also  very  good,  but  I  have  found  that  orchids 
do  not  establish  themselves  so  quickly  upon  it,  and  other  species 
1  have  tried,  as  upon  the  mango.  The  best  season  for  collecting 
orchids  from  the  jungle  for  garden  culture  is  from  November  to 
January.  They  are  quite  at  rest  then,  and  will  bear  removal 
without  any  injury.  When  you  have  collected  and  deposited 
them  safely  within  your  garden,  tie  them  up  at  once  or  plant 
them  in  the  baskets  I  have  described  below.  Copper  or  brass 
wire  is  the  best  tying  material,  but  if  not  obtainable,  strong 
string  may  be  used.  If  the  roots  are  slightly  covered  with  moss 
before  running  the  wire  over  them,  it  will  be  found  to  be  benefi- 
cial for  retaining  moisture,  and  keeping  the  wire  from  cutting 
them. 

Hanging  baskets,  made  from  bamboos  and  blocks  of  wood  is  the 
two  commonest  artificial  methods  of  growing  them.  The  first 
named  I  consider  to  be  the  better  method  of  the  two,  and  when 
filled  up  with  nice  healthy  plants,  fchey  always  look  very  orna- 
mental. They  are  easily  made,  a  common  village  carpenter  will 
turn  out  three  or  four  of  them  in  a  day.  When  filling  them  up^ 
the  orchids  should  be  planted  in  the  middle,  in  a  mixture  corn- 
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posed  of  wood  chipsj  pieces  of  charcoal  and  motui  if  obtainable. 
They  thrive  best  if  hung  up  under  the  shade  of  a  large  tree,  but 
will  succeed  tolerably  well  if  hung  in  a  verandah.  Blocks  of  wood 
may  be  very  suitable  for  damp  climates,  but  in  the  dry  climate  of 
the  N.-W.  Provinces  orchids  never  look  happy  upon  them.  Bam- 
boo baskets  should,  therefore,  be  always  used  in  preference.  When 
cultivated  in  baskets  or  on  blocks  of  wood,  orchids  require  a 
greater  quantity  of  water  than  they  ever  get  in  their  natural  state. 
When  clinging  to  living  trees  they  probabl v  inhale  small  quanti- 
ties of  moisture  through  the  bark.  The  absence  of  this  natural 
moisture  in  bamboo  baskets,  and  cut  blocks  of  wood,  is  probably 
the  cause  of  a  greater  quantity  of  water  being  required.  I  may 
possibly  be  wrong  in  my  supposition,  as  a  high  botanical  authority 
defines  the  word  ''  epiphyte^'  as  a  plant  that  grows  on  trees  with- 
out deriving  any  nourishment  from  them.  Whether  right  or 
wrong,  experience  proves  that  water  cannot  be  withheld  for 
months  at  a  stretch  under  cultivation.  Water  should,  therefore, 
be  given  once  every  day  to  orchids  grown  in  baskets  or  on 
blocks,  except  during  the  months  of  November,  December  and 
January.  Three  times  a  week  is  sufficient  during  these  three 
months.  Those  grown  on  trees  should  also  be  watered  once  a  day 
until  they  are  well  established.  When  they  have  once  taken 
a  firm  hold  of  the  tree  they  will  thrive  with  less  water  than  re- 
quired for  baskets  and  blocks. 

W.G. 


CATTLE  GRAZINa  IN  DEODAR  FORESTS. 

TO  TH£  SDITOR  0?  THS  "  INDIAN  FOBBSTEB.'' 

Sib, — I  have  read  with  interest  Sw/s  remarks  in  your  issue 
for  March  1883  regarding  my  article  an  "Cattle  Grazing  in 
Deodar  Forests,''  contained  in  the  December  Number  of  the 
"Forester.'' 

IB^ore  referring  to  some  of  the  more  important  statements 
made  by  Sw.,  I  be^  in  the  first  place  to  call  your  attention  to 
the  foUlowbg  misprints  in  the  original  article  referred  to,  which 
your  numerous  subscribers  will  perhaps  kindly  correct  :— 
)«/.    For  Jaunsar,  Bawar,  read  Jaunsdr  Bawar. 
2nd.    For  Tair,  Garhwal,  read  Kri  Oariwal. 
Srd.    For  turfs,  read  iutf. 

4tU.    And  lasti  but  not  least,  for  arrangementSj  read  argu^ 
menti, 
I  of  course  quite  agree  with  Sw.  that  the  matter  under  discus- 
sion contains  an  element  of  some  danger  if  mismanaged,  but 
very  little  if  arranged  for  in  a  proper  manner. 

Sw.  seems  to  think  that  I  am  an  advocate  of  unlimited  cattle 
grazing  in  deodar  forests,  and  perhaps  in  the  article  under  dis- 
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cussion  I  omitted  to  make  this  point  sufficiently  clear^  but  if 
such  is  the  case^  I  now  beg  to  state  that  I  of  course  only  referred 
to  the  entrance  for  a  limited  number  of  cattle  into  deodar  forests 
under  proper  control. 

I  also  distinctly  stated  that  I  consider  the  entrance  of  sheep 
and  goats  as  prejudicial  in  a  deodar  forest  under  reproduction, 
especially  when  snow  is  on  the  ground.  I  quite  admit  that  a 
number  of  seedlings  are  trodden  down  by  the  feet  of  the  cattle 
when  grazing  is  permitted,  but  at  the  same  time  the  hardship 
caused  by  the  total  exclusion  of  cattle  is  sometimes  very  gpreatj 
and  should  not,  I  think,  be  enforced  in  all  oases. 

Besides,  in  most  parts  of  the  Himalayas,  when  proposals  for 
demarcating  deodar  forests  -are  under  consideration,  the  most 
embarrassing  question  which  generally  crops  up,  is  how  to  pro- 
vide lor  the  neighbouring  village  grazing,  and  considerable 
areas  are  often  declared  not  to  be  available  for  conservancy, 
simply  because  the  Forest  officer  insists  on  the  no  grazing 
theory. 

If,  therefore,  this  rule  is  of  doubtful  advantage,  it  would  seem 
to  be  good  policy  at  all  events,  not  to  insist  on  it,  in  all  cases. 

Again,  Sw.  has  apparently  forgotten,  or  omitted  to  touch  on 
the  subject  of'the  outbreak  of  fire  in  a  deodar  forest,  in  which 
grass  has  been  allowed  to  accumulate  for  years,  and  will  perhaps 
kindly  explain  the  effect  of  a  conflagration  on  the  numerous 
seedlings  which  be  expects  to  spring  up  naturally  in  a  strictly 
closed  area. 

Finally,  Sw.  states  that  the  natural  manure  for  the  forest  in 
the  shape  of  needles,  grass,  &c.,  is  taken  from  it  by  the  admission 
of  cattle,  which  statement  I  admit  to  be  correct  as  far  as  the 
grass  is  concerned,  provided  of  course  it  is  not  burnt,  but  in 
what  way  cattle  cause  the  disappearance  of  the  pine  leaves,  does 
not  seem  to  be  at  all  clear,  the  '^  pahari ''  cattle  with  which  1  am 
acquainted  not  being  in  the  habit  of  eatitfff  needles. 

E.  McA.  M. 


FOREST   TRAMWAYS. 

TO  THB  EDITOR  OF  THIS   '' INDIAN  FOAESTSR.'^ 

SiB/^In  your  issue  for  January  1883,  Mr.  W.  B.  Dickinson 

GoTt  of  India  Ghi-     **^^  ^^^  information  about  Forest  Tramways, 

aette  of  29th  Nov.,     ftnd  I  have  much  pleasure  in  referring  him 

1878,  pages  1285  to     to  the  Government  of  India  Grazettes  mar- 

*^^Tt.  of  India  Ga-  S^^'^^J  ^^^^»  ^^^^^  ^°**^^  ^^'  ^-  ^^' 

fette  of  14th  Maicb,  shawe  s  interestmg  reports  on  the  tramways 

1874,  pages  268  to  and  timber  slides   of   the    Mundhole   and 

^^*  Lambatach  deodar  forests,  North- West  Pro- 
vinces. 
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A  ibort  trial  length  of  a  "  Chemin  de  Schlitage/'  or  sledge 
way,  for  exporting  deodar  sleepers  is  at  present  under  construc- 
tion in  the  deodar  forest,  Tons  Division  School  Circle,  and  some 
aoooant  of  the  success  or  failure  of  this  experiment  may  yet  ap- 
pear in  the  pages  of  the  "  Indian  Forester." 

Dbodab. 

EUCALYPTUS  AND  MALARIA. 

TO  THE  EDITOR  OF  THB  ^^  INDIAN  FO&SfirrBB/' 

Sir, — In  a  note  on  Eucalyptus  and  Malaria  which  appeared  in 
the  "  Indian  Forester^'  sometime  ago,  it  was  stated  that  a  species 
which  would  stand  the  plains  of  South  India  was  a  great  desi- 
deratum. 

There  is  a  species  which  has  succeeded  well  at  Lahore :  and 
which  I  have  cultivated  with  much  success  in  Hoshiarpur.  From 
what  I  saw  of  it  in  the  last  named  District,  I  think  it  would  be 
worth  trying  in  the  plains  of  South  India.  I  procured  the  seed 
from  Hazara  about  7  years  ago :  where  also  it  has  been  grown 
with  great  success.  In  6  years  a  girth  approaching  2  feet  was 
made,  and  a  height  of  perhaps  nearly  50,  and  seed  was  produced 
in  quantity.  I  have  reason  to  believe  that  the  species  is  tereH' 
eamu.  I  shall  be  happy  to  send  a  small  supply  of  seed  to 
Madras,  if  any  one  applies  for  it. 

Simlaj  ntA  ApriL  W.  Coldstrrah. 

DERIVATION  OF  CANOPY. 

TO  THB  BDITOB  OF  THB  "INDIAN  FOBBSTBB." 

Sir, — In  your  April  Number  is  a  discussion  on  the  derivation  of 
the  word  canopy.  Foresters  are  not  necessarily  etymologists, 
but  at  the  same  time  they  may  be  supposed  to  take  a  reasonable 
interest  in  '^  roots.''  The  suggested  derivation  of  canopy  is  an 
amusing  one,  and  brings  to  my  remembrance  one  more  amusing 
invented  by  the  ^'  Saturday  Revieve/'  It  said  we  must  not  plume 
ourselves  on  the  discovery  that  lama  is  Mongolian  for  a  priest,  and 
heth  Semitic  for  a  house,  and  conclude  that  Lambeth  (loamy 
iithe  or  the  muddy  landing  place)  means  the  house  of  the  chief 
priest  or  Archbishop  of  Canterbury.  It  is  true  that  there  is  a 
Greek  word,  kuon,  a  dog,  and  that  canopies  may  at  times  have 
had  ''dog's  feet "  ornaments,  but  this  has  nothing  to  do  with  the 
derivation  of  the  word.  Canopy  is  really  allied  to  the  English 
word  cone,  and  comes  to  us  from  the  French,  through  Italian  and 
Latin  from  the  Greek,  and  originally  meant  a  musquito  net,  the 
Greeks  calling  musquitos  the  ''  cone*faced  ones  '\  Whether  this 
does  not  add  a  fresh  appropriateness  to  the  word  canopy  as  ap- 
plied to  trees,  I  leave  your  readers  to  judge. 

K.  Q.  X. 
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ANNUAL  FOEEST  REPORT,  ASSAM,  1881-82. 

To  judge  from  the  majority  of  the  Resolutions  which  have 
appearea  in  recent  years  on  the  Annual  Forest  Reports,  it  would 
appear  to  be  the  opinion  of  most  Local  Governments  that  these 
reports  are  unnecessarily  long.  Conservators  seem  to  have 
generally  understood  paragraph  254  of  the  Forest  Code  to  mean 
tiiat  thev  were  to  give  such  details  of  the  forest  operations  they 
recorded  as  would  render  their  reports  instructive  to  Forest 
Officers.  If  this  was  not  the  intention  of  Government,  it  might 
perhaps  be  well  to  lay  down  distinctly  that  Conservators  are  to 
confine  their  remarks  to  such  notes  as  were  absolutely  necessary 
to  explain  the  figures  in  the  prescribed  statements.  Special 
reports  might  still  be  published  on  subjects  of  general  interest 
and  importance,  but  Conservators  would  not  be  liable,  as  at 
present,  to  be  pulled  up  sharply  by  Local  Governments  for 
writing  their  reports  in  the  way  they  consider  thev  are  obliged 
to  do  by  the  Code,  and  would  be  saved  a  great  deal  of  time  and 
trouble  in  writing  year  after  year  the  same  sort  of  remarks  on 
the  same  subjects. 

The  Chief  Conmiissioner  of  Assam  in  his  Resolution  on  the 
very  carefully  written  Forest  Report  for  that  Province,  for  the 
past  year,  complains  very  forcibly  of  its  length.  In  para.  11  he 
Bays  : — 

"  It  is  diridftd  into  four  chapters,  a  summary,  two  chapters  of 
"  detail  (one  on  reserved  forests,  and  one  on  district  and  protected 
^'  forests),  and  a  chapter  of  general  remarks,  *  *  *  *  In  the 
"  two  chapters  on  reserved  and  district  forests  an  immense  quantity  of 
"  detailed  figures  are  given  which  may  be  possibly  useful  for  record 
**  with  a  view  to  fature  comparison,  but  which  are  of  no  oonceiyable 
''  interest  or  importance  to  the  administration  or  the  public  •  *  * 
<i «  •  *  *  nil  these  are  statistics  which  may  perhaps  be  usefal  to 
"  the  Conservator  to  record,  but  if  so,  they  should  remain  in  his  office, 
''  or  at  most  should  be  relegated  to  an  unobtrusive  place  among  the 
^  appendices.  It  is  not  necessary  that  the  Press  should  be  blocked 
"  by  printing,  or  the  time  of  Government  officers  expended  on  reading 
«  such  information  as  this." 

Now  these  remarks  may  be  very  true.  In  fact,  if  we  admit 
that  the  forest  income  and  expenditure  of  a  Province  is  a  fair 
criterion  of  what  the  Conservator  has  to  report  about,  the  Assam 
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reports  have  always  been  the  longest  submitted  to  Government ; 
and,  compared  with  the  reports  of  private  companies,  all  the 
forest  reports  are  long.  But  in  compiling  his  report,  Mr. 
Mann  presumably  adhered  to  what  he,  in  common  with  most 
Forest  officers,  consider  were  the  prescriptions  of  the  Depart- 
mental  Code,  and  he  evidently  devoted  a  great  deal  of  time  to 
this  work.  The  Chief  Commissioner's  remarks  are,  therefore, 
eminently  unsatisfactory,  and  could  not  have  been  necessary  had 
the  instructions  in  the  Code  been  more  definite,  or  had  Mr. 
Elliott  understood  them  better. 

The  most  important  fact  recorded  regarding  Forest  Adminis- 
tration in  Assam  during  1881-82  is,  that  all  Divisional  Officers 
were  made  Assistants  to  the  Deputy  Commissioners,  and  placed 
in  charge  of  all  forest  matters.  Formerly  there  were  two  Forest 
officers  perfectly  independent  of  one  another  in  each  District ; 
the  Deputy  Commissioner,  who  had  charge  of  the  unreserved 
forests,  and  the  Forest  officer  who  had  charge  of  the  reserved 
forests.  Of  course  District  officers  had  very  little  time  for 
forest  work,  which  was  carried  on  in  consequence  by  their  reve- 
nue subordinates,  on  whom  they  had  to  rely  for  any  information 
they  required  ;  the  Forest  officer  being  perfectly  independent, 
was  of  no  assistance.  Mr.  Brandis,  when  he  visited  the  Province 
in  1879,  suggested  that  this  anomalous  state  of  things  should 
cease,  but  the  change  ought  to  have  been  made  seven  or  eight 
years  ago,  when  the  present  forest  rules,  imposing  taxes  on 
various  jungle  products,  cut  or  collected  outside  the  reserves, 
"where  first  sanctioned.  These  taxes  are  collected  by  the  revenue 
subordinates  over  whom  the  Forest  officers  have  hitherto  ex- 
ercised no  supervision  ;  and  who,  consequently,  it  is  supposed, 
appropriated  a  great  part  of  the  forest  revenue.  It  is  to  be 
hoped  that  thLs  evil  will  now  cease. 

The  population  in  most  parts  of  Assam  is  so  sparse  that  it  is 
an  easy  matter  compared  with  what  it  is  in  other  Provinces  to 
secure  a  large  forest  area  free  from  all  rights.  All  that  has  to  be 
done  in  most  cases  is  to  mark  off  the  boundary  of  the  area 
selected,  and  in  many  cases  even  this  may,  to  a  great  extent, 
be  avoided  by  taking  natural  boundary  marks,  such  as  rivers, 
as  the  boundary  on  one  or  two  sides.  It  is  therefore  satisfac- 
tory to  learn  that  the  51  square  miles  which  were  added  to  the 
reserved  area  during  the  year  does  not  represent  the  entire 
amount  of  demarcation  work  done,  and  that  there  are  large 
areas  only  awaiting  the  formalities  required  by  the  Forest  Act 
to  be  declared  reserves.  The  reserved  area  in  Assam  is  now 
2,066  square  miles,  which,  as  there  are  seven  forest  divisions 
only,  gives  an  average  of  295  square  miles  to  each  division. 
This  is  less  than  in  some  other  Provinces,  and  as  most  of  the 
forests  in  Assam  require  no  fire  protection,  and  are  not  being 
worked  at  present,  a  small  establishment  can  look  after  a  very 
large  area  indeed.    Assam  is  one  of  the  few  Provinces  in  the 
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! plains  of  India  in  which  there  are  large,  well-stocked,  accessible 
brests  at  the  disposal  of  Government,  and  in  a  venr  short  time 
the  greater  part  of  North-Eastern  India  will  be  dependent  on 
these  forests  for  its  timber  snpplj.  Every  large  block  of  valuable 
forest  still  available  ought,  therefore,  to  be  reserved  at  once. 
*The  present  reserved  area,  large  as  it  is,  is  altogether  insufficient 
to  allow  of  Assam  becoming  the  great  timber  market  of  Eastern 
Bengal  as  it  ought  to  in  the  future.  Even  assuming  that  in  the 
moi^  hot  climate  of  Assam  a  certain  proportion  of  the  occupied 
lands  will  always  contain  forest,  still  judging  from  European 
countries,  we  may  assume  that  a  forest  area  equal  to  one-fifth 
of  the  total  area  of  the  Province  will  be  required  to  fomish  the 
demand  for  timber  we  may  expect  when  the  country  has  become 
fully  opened  out.  For  the  present,  the  selection  and  preserva- 
tion of  this  forest  area  should  form  the  chief,  if  not  the  exclu- 
sive, work  of  the  Forest  Department  in  Assam.  Other  works 
of  improvement  are  of  altogether  minor  importance  compared 
with  this,  and  any  money  spent  on  such  work  bv  the  Forest 
Department  will  be  well  invested.  From  the  prommence  given 
to  purely  revenue  questions  in  the  Report,  and  still  more  so  in 
the  Chief  Commissioner's  Resolution,  it  would  appear  that  this 
is  not  fully  realized.  Whether  the  Assam  forests  yield  a  few 
thousand  rupees  more  or  less  revenue  during  the  next  few 
years  is  not  a  matter  of  very  great  importance  to  the  State;  but 
it  is  a  matter  of  importance  to  it  that  the  Province  should  not 
be  denuded  of  its  splendid  forests. 

Clearing  forest  boundaries  and  keeping  them  clear  is  veiy 
expensive  work  in  Assam  on  account  of  the  large  trees  which 
have  to  be  felled,  and  the  rapidity  with  which  the  jungle  springs 
up  again.  It  would  probably  be  more  economical  in  the  long 
nm  to  make  roads  or  bridle-paths  along  the  boundaries,  or  at 
any  rate  along  some  of  them.  The  paths  would  serve  to  open 
out  the  forests  which  the  boundarv  lines  without  paths  do  not 
do,  and  a  path  is  a  good  boundary  mark  and  cannot  be  mis- 
taken. Lar^e  trees  leix  standing  for  the  purpose  might  also  be 
utilized  for  boundary  marks.  This  would  put  an  end  to  the 
destruction  of  bounaary  marks  by  wild  elephants  to  which  the 
Conservator  alludes.  Generally  speaking  in  Assam  a  forest 
boundary  line  can  be  taken  by  a  suitable  tree,  as  the  land  on 
both  sides  belongs  to  Government. 

*  The  following  figures  give  the  area  of  the  reserres  and  of  the  aeyeral  parti 
of  Afliam  in  square  miles  : — 

Total  area.      ^'®*  ®^ 
reserves. 

A  ssam  valley  districts,    ••  ••    20,680  816 

Sjlhet  and  Cachar,       -   ..  ••      6,670  745 

Hill  districts,  ••  ..     14,450  605 

Totals,     ..     41,800         2»066 
The  areas  of  the  districts  are  taken  from  the  Assam  Forest  Report   for 
1874-75. 
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The  Conservator  estimates  that  only  840  square  miles,  or  con- 
siderably less  than  one-half  the  reserved  area,  is  capable  of  being 
injured  by  fire,  as  the  remainder  is  evergreen  forest,  and  i^ill  not 
bum.  Want  of  fnnds  has  hitherto  prevented  any  attempt  being 
made  to  protect  more  than  a  small  portion  (164  square  miles) 
of  this  area.  Daring  the  past  year  only  97  square  miles  were 
actuallyprotected  at  a  cost  of  Rs.  6,144.  This  seems  to  be  very 
dear  I  llie  forests  requiring  fire  protection  are  in  Lower  Assam, 
where  labour  is  very  little  dearer  than  in  other  parts  of  India, 
Berar  for  instance,  where  fire  protection,  area  for  area,  does  not 
cost  one-tenth  of  this.  The  jungle  in  Assam  is  very  little  hea- 
vier than  in  the  Melghat,  or  in  the  Terai ;  and  on  the  other 
hand  there  are  broad  belts  of  evergreen  forest  impervious  to  fire 
running  through  the  Assam  forests  which  render  (or  might  if 
they  were  utilized)  interior  fire  lines  almost  unnecessary,  which 
ought  to  be  a  great  saving  of  expense.  In  a  review  on  the 
"  Forest  Report  of  the  Central  Provinces  "  lately  published  in 
the  ^^  Forester,"  Major  Doveton's  suggestion  that  belts  of  ever- 
green forest  would  be  better  than  the  present  fire  lines  was 
rather  severely  criticised.  It  is  quite  certain  that  forests  so 
protected  would  not  be  pebfectly  safe,  any  more  than  a  house 
or  a  rick  of  hay  is  not  perfectly  secure  &om  fire ;  but  they 
would  be  <i8  safe,  and  that  is  very  much  safer  than  they  are  at 
present;,  and  as  near  perfection  as  we  can  hope  in  Forestry ;  and 
they  would  not  require  a  large  annual  expenditure,  and  the 
whole  time  of  the  Forest  estabUshment  during  the  fire  season. 
It  might  be  impossible  to  grow  such  belts  in  the  scorched  up 
forests  of  the  Central  Provinces,  but  there  would  be  no  sucn 
di£5cnlty  in  Assam.  Thebe  evergreen  forest  covers  the  borders 
of  every  nullah,  and  occupies  every  patch  of  low  ground.  These 
belts  are  perfectly  impervious  to  fire,  and  it  would  be  a  simple 
matter  to  extend  them  by  planting  so  as  to  surround  (of  course 
the  exact  boundary  could  not  always  be  followed)  and  intersect 
every  forest.  Assam  is  of  all  others  the  Province  the  best  situ- 
ated as  to  climate  to  make  such  an  experiment  in. 

To  carry  out  such  an  undertaking  on  anything  like  a  large 
scale  would  be  impossible  in  the  present  unsatisfactory  financial 
condition  of  the  Forest  Department  in  Assam,  because  it  would 
require  the  capitalized  value  of  several  years'  expenditure  on  fire 
conservancy,  but  the  experiment  might  be  tried  on  a  small  scale, 
and  would  be  very  interesting. 

It  is  to  be  regretted  that  more  work  was  not  done  at  the 
Gharduar  Rubber  Plantation,  as  this  is  the  most  interesting 
forest  work  in  Assam,  or  perhaps  in  India.  The  Chief  Commis- 
sioner in  his  Resolution  on  last  year's  Forest  Report  expressed 
disapproyal  of  Rs.  10,000  being  annually  spent  on  an  experi- 
ment of  the  sort,  but  the  Government  of  India  did  not  concur 
with  this  view.  So  it  is  to  be  presumed  that  the  expenditure 
necessary  to  continue  the  experiment  will  be  sanctioned.    But 
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it  might  be  vrell  to  continue  the  plantation  on  higher  ground 
than  appears  to  be  found  at  its  present  site.  The  lower  hills 
bordering  the  Assam  valley,  and  not  the  low-lying  forests,  such 
as  the  Charduar  Reserve  at  the  base  of  these  hills,  is  the  natural 
home  of  the  Ficus  elastica.  It  is  only  in  these  hills  it  is  found 
epringing  directly  from  the  ground  on  the  banks  of  streams  and 
on  the  steep  slopes  where  the  opening  in  the  forest  has  enabled 
the  direct  sunlight  to  reach  the  ground.  Where,  from  the  den- 
sity of  the  shade,  the  young  seedling  has  been  forced  to  take  its 
start  from  the  vantage  ground  of  the  bole  of  some  old  tree,  it  of 
course  matters  less  whether  the  ground  is  high  or  low;  but 
nowhere  do  its  roots  penetrate  deeply  into  the  soil,  and  where 
the  water  is  too  near  the  surface  the  tree  appears  to  suffer. 
The  banyan  and  pipal  trees  in  Central  India  are  much  finer 
than  in  Assam,  prol)ably  from  the  water  in  the  soil  not  being  so 
near  the  surface,  and  both  these  trees  closely  resemble  the  Ficus 
elastica  in  their  habits.  Mr.  Mann  states  that  ths  trees  on  the 
sides  of  the  road  leading  to  the  Charduar  Plantation  are  almost 
stationary  because  the  land  is  too  low.  The  land  in  the  planta- 
tion itself  is  very  little  higher,  and  the  same  may  happen  before 
long  to  the  trees  there.  Up  to  the  present  owing  to  the  trees 
being  planted  on  mounds,  and  on  account  of  the  richer  soil  and 
damper  atmosphere  of  the  lines  in  the  plantation,  this  has  not 
happened.  It  is  putting  all  the  eggs  in  one  basket  to  make  an 
important  experiment  like  the  cultivation  of  the  rubber  tree  in 
one  situation  only.  There  are  low  hills  within  a  short  distance 
of  the  (yharduar  Plantation  where  the  experiment  of  planting 
on  hilly  ground  might  be  made. 

The  Chief  Commissioner  approves  of  the  outlay  on  road-mak- 
ing in  the  Assam  forests,  and  any  one  who  has  experienced  the 
difficulty  of  getting  through  the  tangled  mass  of  creepers  and 
thorny  canes  which  forms  the  undergrowth  of  the  damper 
portions  of  these  forests,  or  across  the  mud  of  the  apparently 
bottomless  ravines  between  the  hills,  will  concur  with  him  in  this. 
Although  timber  will  always  be  principally  transported  from  the 
forests  by  water,  yet  roads  are  necessary  to  open  up  the  forests, 
and  to  enable  the  establishment  to  supervise  works  carried  on 
in  them.  Unfortunately  want  of  funds  has  hitherto  prevented 
much  road-making  being  done. 

It  is  satisfactory  to  see  that  bungalows  are  being  built  for  the 
Divisional  officers  in  Assam.  In  most  of  the  stations  it  is  im- 
possible for  a  new  comer  to  procure  a  dwelling-house  of  any 
sort,  the  few  bungalows  there  are  being  held  by  those  ofiiciais 
whose  posts  have  been  in  existence  since  the  present  Districts 
were  formed.  But  it  does  not  say  much  for  the  Public  Works 
Department  that  the  Sibsagar  bungalow  should  have  only 
"  progressed  somewhat "  during  the  year.  This  bungalow,  a 
wooden  building  45  feet  square,  has  now  been  three  years'  build- 
ing.   The  days  nave  gone  by  wBen  it  was  considered  that  an 
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energetic  Forest  officer  should  live,  like  Eobin  Hood,  "  under 
the  greenwood  tree,  "  and  be  impervious  to  malaria. 

Tmiber  works  are  no  longer  to  be  carried  on  by  Departmental 
Agency  as  they  were  found  not  to  pay.  This  might  have  been 
foreseen.  A  Forest  officer  with  a  large  Division  to  look  after 
cannot  personally  supervise  such  works  sufficiently,  and  in  Assam, 
where  labour  is  difficult  to  procure,  and  contractors  cannot  be 

fot,  such  supervision  is  more  necessary  than^  in  other  Provinces. 
L  private  individual  with  Capital,  and  unfettered  by  rules  and 
coaes,  might  easily  make  timber  works  pay  in  Assam.  There  are 
already  a  number  of  private  saw-mills  in  the  Lakimpur  and 
Sibsagar  districts  working  successfully. 

The  financial  results  of  the  year  are  pronounced  to  be  unsatis- 
fectory.  The  expenditure,  as  the  Chief  Commissioner  says, 
**  came  dangerously  near  "  the  income,  the  former  being  as. 
165,361,  and  the  latter  only  Rs.  166,052.  Of  course  if  forest 
management  is  looked  at  merely  as  revenue  work,  the  Assam 
forests  do  not  "  pay  "  at  all,  but  this  is  not  the  proper  view  to 
take,  as  no  credit  is  allowed  for  the  work  of  protecting  and  im- 
proving the  forests  which  has  been  accomplisned. 

The  third  chapter  of  the  Report  is  devoted  to  describing  the 
system  of  working  the  "  District  Forests,"  and  it  is  stated  that 
revised  draft  rules  for  controlling  the  cutting  and  removal  of 
Forest  produce  from  these  forests  were  drawn  up,  but  that  the 
Chief  Commissioner  did  not  consider  it  advisable  that  the  ryots 
should  be  charged  for  the  forest  produce  they  consume  for  tneir 
own  use,  and  that  the  Supreme  Government  decided  that  the 
rules  could  not  be  published  under  the  Forest  Act.  Some  ex- 
planation of  the  sense  in  which  the  term  "  District  Forest "  is 
nsed  in  Assam,  and  of  the  rules  relating  to  these  forests  is  re- 
quisite in  order  to  make  this  intelligible.  These  forests  are  not, 
as  might  be  inferred,  defined  areas  which  it  is  intended  to  main- 
tain permanently  as  forest.  They  are  not  always  even  unoccu- 
pied lands  for  which,  owing  to  the  scarcity  of  population,  there 
IS  no  demand  at  present.  Some  of  the  so-called  District  Forests 
are  cultivated  fields,  none  are  defined,  and  what  is  a  cultivated 
field  and  not  a  District  Forest  one  year,  may  be  a  District  Forest 
and  not  a  field  the  next.  Except  in  two  Districts,  there  has,  as 
yet,  been  no  land  Settlement  in  Assam.  The  cultivator  pays  an 
annual  tax  on  the  land  he  holds  as  in  an  ordinary  ryotwari  settle- 
ment, (only  that  there  are  no  "  fields  "  or  registered  "  survey 
numbers,")  but  the  trees,  unless  purchased  separately,  continue 
to  belong  to  Government.  The  cultivator  may  fell  the  inferior 
sorts  of  trees  for  his  own  use,  but  the  more  valuable  sorte,  and 
all  trees  felled  for  f rade  purposes,  have  to  be  paid  for  when 
felled.  Tke  price  of  these  trees  and  of  any  forest  produce  re- 
moved from  the  uncultivated,  lands  is  collected  by  the  revenue 
subordinates,  and  paid  by  them  into  the  Treasuries,  where  it  is 
credited  as  "  revenue  from  District  Forests."     It  is  evident  thai 
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the  rnles  under  vrhich  this  tax  is  collected^  which  constitute  the 
"  systems  of  working  the  District  Forests  "  in  Assam,  conld 
never  be  published  under  an  Act,  the  essential  feature  of  which 
is  that  it  relates  only  to  definite  areas. 

Before  the  organization  of  the  Forest  Department  in  Assam, 
no  charge  was  made  for  timber  felled  on  Government  land.  The 
supply  being  enormously  in  excess  of  the  demand,  timber  stand- 
ing in  the  forest  had  practically  no  value,  and  as  there  was  little 
or  no  revenue  to  be  obtained  from  the  forests,  it  was  proposed 
to  reserve,  and  it  was  consequently  impossible  to  obtain  sanc- 
tion for  the  employment  of  the  permanent  establishment  neces- 
sary for  their  proper  protection  and  improvement,  it  was  order- 
ed that  a  tax  should  be  imposed  on  the  timber  or  land  taken 
up  for  cultivation,  and  on  certain  classes  of  trees,  and  that  the 
proceeds  should  be  credited  to  ^^ Forests''  instead  of  ''Miscella- 
neous Land  Revenue,''  and  certain  ''  Forest  rules  "  were  framed 
regulating  the  collection  of  this  tax.  It  was  a  matter  of  great 
difficulty  to  frame  rules  applicable  to  such  vast  undefined  forest 
areas.  A  great  part  of  Assam  is.  still  uncleared  jungle.  In  the 
Lakimpur  District  alone  there  are  some  foar  or  five  thousand 
square  miles  of  forest,  and  less  than  three  hundred  square  miles 
of  occupied  land.  The  collection  of  the  tax,  owing  to  the  in- 
sufficiency  of  the  forest  establishment,  had  to  be  entrusted  to  the 
revenue  subordinates,  oyer  whom  very  little  supervision  could  be 
exercised.  It  is  not  to  be  wondered  at,  therefore,  that  these 
rales  are  now  found  to  be  defective.  An  attempt  was  made  two 
years  ago  to  supplement  them  by  certain  ''  River  Rules,"  under 
which  forest  produce  was  stopped^  and  the  tax,  if  any,  due  to 
Oovernment  collected  at "  toll  stations/'  but  these  rules  were  not 
found  to  work  well,  and  have  now,  it  is  stated  in  the  Report, 
been  practically  abolished.  It  is  a  good  thing  then  that  the  rules 
are  to  be  revised,  and  it  is  to  be  hoped  that  they  will  be  radically 
changed.  As  the  forests  to  which  the  rules  relate  are  to  be 
given  up  for  cultivation  as  soon  as  there  is  a  demand  for  them, 
there  is  no  necessity  for  intricate  or  impracticable  restrictions 
having  for  object  the  preservation  of  the  forests.  This  is  the 
chief  fault  of  the  rules  which  are  now  condemned.  They  were 
framed  as  if  they  related  to  definite  areas  which  it  was  intended 
to  maintain  permanently  as  forest,  instead  of  vast  undefined  ^reas, 
which  it  was  hoped  would  soon  give  place  to  cultivation,  and 
to  guard  which  there  was  scarcely  any  establishment  available. 
It  should  be  frankly  recognized  that  the  rules  are  really  revenue 
not  forest  rules,  and  they  should  be  framed  with  the  object  of 
realizing  the  maximum  revenue  consistent  with  a  due  regard  for 
the  rights  and  customs  of  the  people  and  the  interests  of  the  Pro* 
vince.  An  axe  tax,  or  some  simple  system  of  annual  passes,  would 
best  fulfil  these  conditions. 

It  is,  indeed,  unfortunate  that  the  policy  of  Government  is 
such  that  the  income  arising  from  the  timber  on  land  taken  up 
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for  cultivation  and  felled  for  local  improvements  cannot  be  dis- 
pensed with  entirely.  For  there  can  be  no  question  but  that  in 
the  peculiar  conditions  in  which  Assam  is  placed  at  present,  the 
forest  rules  on  these  points  are  injurious  to  the  Province.  Assam 
IB  a  new  Colony  not  iuUy  opened  up.  New  settlers,  the  extension 
of  cultivation,  and  public  works  of  improvement,  require  to  be 
encouraged.  But  the  forest  rules  impose  a  heavy  tax  on  timber 
felled  to  make  way  for  cultivation  or  for  works  of  improvement, 
each  as  the  building  of  bridges,  although  in  many  places  such 
timber  while  standing  in  the  forest  is  at  present,  owing  to  its 
abundance  and  the  scarcity  of  labour,  absolutely  without  ex- 
ehangeable  value.  It  is  well  known  that  there  are  very  few 
crops  sufficiently  remunerative  to  repay  the  breaking  up  of  forest 
land,  but  the  settler  in  Assam  has  not  alone  to  provide  the  capital 
for  this,  buf  also  to  pay  for  the  timber  he  clears  and  which  he 
cannot  utilize.  The  capital  thus  returned  to  Government  as  a 
forest  tax  would  have  been  invested  in  the  soil  and  served  to 
create  wealth.  The  tax  therefore  causes  a  loss  to  Oovernment 
as  well  as  to  the  cultivator. 

It  is  extremely  doubtful  whether  the  capital  necessary  to  open 
np  the  country  will  be  forthcoming  under  such  circumstances. 
It  is  well  known  in  Assam  itself  that  had  the  forest  rules  been 
strictly  enforced,  not  an  acre  of  forest  land  would  have  been  dear- 
ed  since  they  were  first  published,  but  the  common  sense  of  the 
District  Officers,  and  the  easy  corruptibility  of  the  subordinates 
charged  with  the  collection  of  forest  dues,  have  hitherto  prevented 
their  being  enforced. 

It  is  not  intended  to  argue  that  Government  should  give  up 
its  forests  for  nothing,  and  allow  the  country  to  be  denuded  of 
timber.  On  the  contrary,  as  has  already  been  stated,  Assam 
being  naturally  a  great  timber-producing  country,  ever^  large  area 
of  valuable  forest  should  be  reserved.  To  make  this  selection, 
and  to  protect  and  improve  the  forests  selected,  and  to  collect 
whatever  revenue  could  be  obtained  from  the  sale  of  timber  and 
forest  produce  from  these  reserved  areas,  would  be  the  legitimate 
and  useful  work  of  a  State  Forest  Department.  But  any  interfer* 
ence  by  the  Forest  Department  with  matters  which  do  not 
properly  belong  to  it  is  dangerous,  and  forest  rules  which  retard 
the  development  of  the  Province  must  in  the  long  run  injure  the 
Department  responsible  for  them. 

And  after  all  many  of  the  present  forest  rules  could  be  abol- 
ished without  sacrificing  any  great  amount  of  revenue.  For  in* 
stance,  the  total  revenue  collected  under  the  rule  prescribing  a 
fee  of  one  rupee  per  cutter  per  month,  for  the  right  to  cut  &e« 
wood  in  the  District  Forests,  only  amounted  during  the  past 
year  to  Be.  101.  But  the  worst  of  forest  rules  of  this  sort  relat- 
ing to  vast  and  thinly  populated  areas,  is,  that  it  frequently 
happens,  that  a  great  number  of  people  are  harrassed  for  a 
ridiculously  small  amount  of  revenue.  The  amount  of  the  fee  to 
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be  paid  may  be  small^  and  at  first  sight  there  would  not  appear 
to  be  anything  to  complain  about.  But  it  should  be  remem- 
bered that  to  get  this  pass  and  pay  this  small  f ee^  men  may  oftea 
hare  to  travel  a  long  journey,  and  hang  about  a  kutcherie  and 
be  bullied  by  the  underlings  about  the  place.  And  in  the  end 
the  sum  collected  hardly  pays  for  the  cost  of  collection.  Manjr 
instances  of  forest  rules  might  be  cited  that  are  merely  clumsy 
contrivances  for  collecting  a  small  tax  that  may  be  called 
forest  revenue,  while  ten  times  the  amount  collected  might  easily 
be  realized  for  the  State  under  some  other  forms  of  taxation 
without  being  felt  by  the  people ;  but  as  it  would  not  be  forest 
revenue,  the  clumsy  expensive  method  is  adhered  to. 

The  Chief  Commissioner  in  his  Resolution  on  the  Report  very 
forcibly  condemns  its  length.  His  remarks  have  already  been 
quoted.  But  it  is  rather  hard  on  the  Conservator  tBat  he  should 
also  be  accused  of  ^'dwelling  in  an  insufficient  way"  on  some 
subjects.  The  Resolution  contains  a  complete  summary  of  the 
work  recorded  in  the  Report^  which  hardly  appears  necessary, 
particularly  as  the  Conservator  is  found  fault  with  for  devoting  too 
much  space  to  his  Summary. 

In  his  remarks  on  the  revenue  in  para.  12  of  the  Resolution, 
Mr.  Elliot  makes  several  errors.  Although  the  rubber  mehals 
were  sold  for  Rs.  26^846,  it  is  shown  in  the  statement  in  Form 
No.  63  that  only  Re.  12,727  of  the  proceeds  of  the  sales  were 
realized  during  the  year,  and  although  the  value  of  the  tim- 
ber on  the  waste  lands  assigned  during  the  year  amounted  to 
only  Rs.  662,  still  the  total  amount  realized  on  this  account, 
owing  to  outstandings,  amounted  to  Rs.  9,4<50.  The  Depart- 
ment therefore  only  gained  Rs.  12,727  of  revenue  from  a  new 
source,  while  Rs.  10,588  less  revenue  was  received  on  account 
of  timber  on  cultivated  land  than  during  the  previous  year. 

Residents  of  Assam  who  see  the  Forest  Report,  will  concur 
in  the  Chief  Commissioner's  cordial  commendation  of  Mr.  Mann's 
indefatigable  labours  for  the  advancement  of  his  Department, 
bnt  most  people  will  deplore  that  this  advancement  is  made  to 
depend  on  the  financial  success  of  the  work  imder taken. 

The  Chief  Commissioner  evidently  considers  that  unless  For- 
estry pays,  it  is  useless.  ''The  most  important  lesson/'  he  says 
in  bis  Resolution^  ''to  be  impressed  on  all  Forest  Officers  is 
that  the  prosperity  of  the  Department  depends  on  the  increased 
sale  of  timber.''  Now  the  prosperity  of  the  Forest  Department, 
on  the  conditions  in  which  Assam  is  placed  at  present,  ought  no 
more  to  depend  on  the  sale  of  timber  than  the  prosperity  of  the 
Survey  Department,  to  take  one  instance  out  of  many  that  sugw 
gest  themselves,  should  be  made  to  depend  on  the  sale  of  its 
maps.  A  flourishing  revenue  is  undoubtedly  a  satisfactory 
incident  in  Forest  Conservancy,  as  it  would  be  a  satisfactory  in- 
ddent  in  Surveying,  if  the  sale  of  the  maps  prepared  defrayed 
the  cost  of  the  work.    But  the  Forest  Department  is  supported 
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by  tiie  State,  not  to  make  money,  bat  because  the  work  it  under* 
takes  is  necessary  for  the  well-being  of  the  country,  and  could 
not,  or  would  not,  be  performed  by  private  individuals.  What  the 
Chief  Commissioner  really  means  to  say  is  that  Forest  Conser- 
Tancy  in  Assam  is  not  sufficiently  urgent  or  imperative  ta 
warrant  his  taxing  the  Province  to  support  it.  It  must,  there- 
fore, limit  its  expenditure  to  the  revenue  it  brings  in,  an^  be 
•elf-supporling.  But  in  order  to  be  self-supporting,  the  Forest 
Department  has  to  tax  the  extension  of  cultivation,  so  that 
instead  of  the  Province  not  being  taxed  to  pay  for  its  Forest 
Department,  it  is  really  taxed  so  heavily  that  its  development 
is  checked.  The  policy,  therefore,  besides  being  mischievous, 
defeats  itself. 

It  is  not  alone  in  Assam  that  this  policy  of  gauging  progress 
in  Forest  Conservancy  entirely  by  the  amount  of  revenue  it 
brings  to  the  State  treasuries  is  productive  of  mischief.  To  judge 
from  what  has  appeared  in  the  papers,  the  recent  agitation 
against  the  forest  rules  in  the  Bombay  Presidency  arose  entirely 
from  the  grasping  nature  of  these  rules,  and  the  illiberal  spirit 
in  which  they  were  applied.  This  spirit  is  created  and  fostered 
by  such  Resolutions  as  that  of  Mr.  Elliot  on- the  Forest  Report 
for  Assam,  and  soon  permeates  to  the  lowest  guard.  To  increase 
the  forest  revenue,  no  matter  how,  is  considered  the  surest  way 
to  win  "  kudos  ;'*  every  possible  source  of  revenue  is  grasped  at 
without  regard  for  the  convenience  of  the  people,  and  rules  are 
framed  and  applied  in  an  illiberal  spirit  unworthy  of  a  g^eat 
State  Department. 


BENGAL  FOREST  RULES,  1882. 

A  COMPLETE  series  of  the  Forest  Rules  made  under  Act  VIL  of 
1878  for  Bengal  has  been  collected  in  a  neat  little  volume  by 
the  Conservator. 

A  considerable  portion  of  the  collection  is  occupied  by  rules 
regarding  the  Sunderbun  forests,  which,  situated  on  the  alluvial 
delta  of  the  24  Pergunnahs  and  Jessore,  are  intersected  with 
creeks  and  streams,  and  are  worked  and  inspected  by  means  of 
boats.  The  rules  and  practice  are  altogether  local  and  peculiar, 
and  special  regulations  for  the  registration  and  inspection  of  boats 
taking  away  firewood  and  tim&r  are  required,  as  well  as  rules 
regarding  salving,  and  paying  toll,  &c. 

Another  series  relates  to  Chittagong,  and  these  again  have 
to  deal  with  the  peculiar  case  of  timber,  bamboos,  grass  for  , 
thatching  and  other  material  exported  from  waste  land  grants 
which  are  private  forests  :  as  also  for  the  case  where  permit 
holders  go  into  the  remote  ^^  Hill-Tracts  "  forests  and  bring 
out  quantities  of  forest  produce,  which  is  ultimately  brought 
down  the  river  in  boats ;  these  pass  the  revenue  stations  appointed 
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at  suitable  intervals  along  the  banks,  and  there  the  material  is 
examined  and  unauthorized  collection  is  thus  checked. 

These  rules  afford  an  illustration  of  the  precise  effect  of 
Section  41  of  the  Indian  Forest  Act,  which  may  perhaps  hare 
escaped  the  attention  of  some  foresters. 

The  control  provided  by  that  section,  and  the  scope  of  the 
rules  made  to  regulate  that  control,  are  confined  (1)  to  timber, 
(i.e,,  logs,  scantling,  fashioned  or  hollowed  out  pieces,  &c.,)  trr^ 
spective  of  its  place  of  origin — because  there  is  nothing  in  the 
aefinition  clause  to  limit  it,  and  (2)  to  forest  produce,  wnich  by 
definition  means  a  variety  of  articles  "  wnen  found  in  or 
brought  from  a  forest."  The  term  forest  is  not  defined,  (and  we 
know  it  cannot  be  defined,)  so  that  what  is  and  what  is  not 
"  forest  "  is  a  question  of  fact  and  of  ordinary  use  of  terms. 
And  as  long  as  the  place  is  forest,  it  is  no  matter  whose  forest  it 
is,  Government  or  private.  It  is  not  likely  that  wood,  bark, 
gums,  &c.,  can  be  got  from  many  places  in  Chittagong,  which 
would  not  naturally  be  classed  as  "forest"  by  any  reasonable 
being;  but  it  may  well  be  that  valuable  thatching  grass,  reeds 
or  grass  for  fine  matting,  and  some  bamboos,  may  be  abundantly 
produced  on  the  edges  of  fields,  and  on  waste  lands  that  are  not 
"  forests."  It  no  doubt  is  felt,  however,  that  this  distinction  will 
not  give  rise  to  any  practical  difficulty  in  working. 

We  call  attention  specially  to  the  fire-protection  rules  at 
page  14.    They  may  afford  useful  hints  for  rules  elsewhere. 

Indeed,  it  is  to  be  hoped  that  other  provinces  vrill  follow  the 
example  of  Bengal,  ancl  issue  neat  little  octavo  editions  of  their 
rules  and  notifications  of  powers,  Ac,  so  that  all  may  be  equally 
accessible.  Rules  are  necessarily  elastic,  and  not  like  the  laws  of 
the  Modes  and  Persians,  unalterable ;  and  there  is  no  better  way 
of  perfecting  a  local  code  and  making  provision  for  matters 
which  at  first  escape  notice,  than  that  of  comparison  of  one 
provincial  set  with  another. 

One  very  good  rule  relates  to  the  case  where  persons  holding 
land  near  reserved  forest  desire  to  clear  it  by  burning, — a  pro- 
ceeding which  is  absolutely  necessary  in  many  locs£ties  and 
climates. 

A  week's  clear  notice  of  the  intended  burning  is  to  be  given : 
and  then  a  belt  at  least  20  feet  broad  (this  is  certainly  a 
minimum  breadth)  must  be  cleared  (by  cutting  and  gathering  ?) 
on  the  side  nearest  the  reserve,  so  as  to  interpose  an  open  ride 
between  the  forest  and  the  subsequent  conflagration.  The  fire 
must  not  be  lighted  when  a  high  wind  is  blowing,  and  must 
always  be  lighted  "  in  a  direction  contrary  to  the  prevailing 
wind."  Other  rules  follow,  regarding  burning  of  weeds  and 
refuse  near  a  forest ;  and  there  is  a  very  good  rule  regarding  the 
safe  stacking  of  grass  and  bamboos,  &c.,  iikelt/  to  eatch/re  in  dry 
weather,  so  as  to  keep  the  stacks  in  an  open  space  at  a  distance 
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from  the  reserye*  Camp  fires  on  roads  passing  throngh  or  along 
the  boundaries  of  forests  are  also  regulated. 

These  rules  are  made  under  Section  75  (d)  of  the  Act,  and 
they  are  clearly  made  for  ^'  carrying  out  the  purposes  of  the 
Act/'  as  is  indicated  b^  the  wording  in  Section  25  {b),  which 
speaks  not  only  of  settmg  fire  to  the  forest,  but  of  kindling  fire 
anywhere  '^  in  such  manner  as  to  endanger  "  the  forest. 

The  rules  are  followed  by  some  goSi  "  suggestions  "  as  to 
the  method  of  burning  tracts.  These  could  not,  m  their  nature, 
be  enforced  as  rules :  but,  very  naturally,  inexperienced  persons 
not  knowing  how  to  bum,  and  threatened  by  the  rules  which 
exist,  will  be  glad  to  follow  the  '^  suggestions  "  as  calculated  to 
aid  tnem  in  avoiding  risk  and  responsibiliiy. 

The  concluding  series  in  the  yolnme,  are  business  rules,  and 
belong  not  to  the  Forest  law,  but  to  the  departmental  rules : 
still  there  can  be  no  objection  to  bavizig  everything  handy  for 
referenoe  in  one  book. 
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Thh  possible  supply  of  Indian  boxwood  from  India  was  ad« 
verted  to  in  the  Kew  Report  for  1881^  p.  27.  Messrs.  Joseph 
Gardner  &  Sous,  the  well-known  timber  merchants,  wrote  to 
Dr.  Brandis,  the  Inspector-General  of  Forests  in  India,  April 
29th,  1881,  on  the  subject : — "  We  bought  the  parcel  (about  5 
tons),  landed  ex  Strathmore  in  London  at  the  high  price  of  £30 
per  ton.  At  these  high  prices  the  consumption  will  be  very 
limited  indeed.  Can  you  kindly  inform  us  what  the  prospects 
are  of  securing  any  large  quantities  of  this  wood — ^say  5,000  to 
10,000  tons,  at  about  f  10  per  ton — in  Liverpool  or  London  ?  "We 
are  drawing  our  present  supplies  from  Russia  and  Persia  princi- 
pally ;  but  there  so  many  fiscal  restrictions,  and  the  wood  is  also 
inferior  to  your  Indian  shipments,  that  we  should  prefer  drawing 
all  our  supplies  from  India.  At  anything  like  £30  per  ton  only 
very  small  quantities  can  be  used ;  at  £10,  however,  it  would 
probably  be  used  very  extensively  for  various  purposes  for  which 
cheaper  woods  than  boxwood  are  now  used.'' 

To  this  communication  Dr.  Brandis  replied,  July  6th :— ''The 
boxwood  resources  of  the  country  are  very  limited.  .  .  •  There  is 
no  chance  of  such  largo  supplies  as  from  5,000  to  10,000  tons 
being  available  from  India.'' 

It  is  evident,  therefore,  that  we  cannot  look  to  India  to  remedy 
the  increasing  dearth  of  boxwood.  It  would  be  obviously  much 
to  the  advantage  of  any  of  our  colonies  that  could  send  into  the 
timber  trade  in  quantity  any  wood  which  would  be  acceptable  as 
a  boxwood  substitute.  £10  a  ton  is  calculated  by  the  Indian  Fore^* 
ier  to  equal  about  4«.  the  cubic  foot.  A  further  consideration  is 
that  the  expense  of  conveying  boxwood  from  the  forests  in  India 
is  very  great,  and  unless  a  high  price  were  reached,  its  exporta- 
tion would  be  impossible.  The  logs  composing  the  parcel 
already  referred  to  had  to  be  carried  partly  on  men's  backs,  and 
partly  by  carts,  from  the  forests  to  Saharanpur,  and  thence  by 
rail  to  Bombay.  A  price  of  £30  a  ton  gave  a  profit  of  about  73 
percent.;  £17  10«.  was  consumed  in  expenses,  and  any  price 
which  did  not  cover  this  would  of  course  involve  low&^-^'Kew 
Repari/or  18S1. 
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TV.    Notes,    Ouei^es    and   Exti^acts. 

Mr.  BRANDIS'  SERVICES. 

Notification. 

His  Excellency  the  Governor  General  in  Connoil  desires  to 
place  upon  public  record  his  recognition  of  the  eminent  seryices 
rendered  to  the  State  by  Mr.  D.  Brandis,  Ph.  d.^  c.i.e.>  In- 
spector General  of  Forests  to  the  Goyernment  of  India,  who  has 
lefb  India  with  the  intention  of  retiring  from  the  service  of 
Government. 

Mr.  Brandis  has'  served  in  the  Forest  Department  since  January 
1856,  and  has  for  the  last  nineteen  years  been  Inspector  General 
of  Forests  to  the  Government  of  India.  During  this  long 
period  he  has  laboured  incessantly  and  successfully  to  perfect  the 
organisation  and  working  of  the  Department  in  all  parts  of  the 
country,  and  under  his  able  administration  the  Forest  revenues 
have  risen  from  85  to  95  lakhs  of  Rupees.  The  directions  and 
instructions  embodied  in  his  numerous  Inspection  Reports  and 
Reviews  will  for  many  years  to  come  form  the  standard  manuals 
for  the  practical  guidance  of  Forest  Officers.  It  is  hoped  that 
after  his  retirement  Mr.  Brandis  will  supplement  the  services  he 
has  rendered  to  the  cause  of  Forest  education  in  this  country  by 
assisting  the  Government  at  home  to  place  the  training  of 
candidates  for  the  superior  staff  of  the  Department  upon  a  sound 
and  permanent  basis.  The  warmest  thanks  of  the  Government 
of  India  are  due  and  are  hereby  tendered  to  Mr.  Brandis. 

Simla,  Isi  May,  1883. 


EXPERIMENTAL  TRIALS  IN  EXTRACTION  OP  FIBRES. 

We  note  that  experimental  trials  in  the  extraction  of  all  kinds 
of  fibres  are  to  be  made  in  Calcutta  during  the  ensuing  monsoons, 
in  connection  with  the  International  Exhibition  to  be  opened 
next  December.    The  following  are  the  conditions : — 

2.  Stems  and  other  fibrous  portions  of  fibre-bearing  plants  or 
trees,  and,  as  far  as  possible  motive  power,  will  be  provided  by  Gov- 
ernment for  the  use  of  intending  exhibitors. 

8.  Machines  or  appliances  should  arrive  in  Calcutta  about  the 
15th  July,  or  1st  August,  at  latest. 

4.  Persons  desiring  to  perform  experimental  trials  should  have 
their  names  registered  at  the  office  of  the  Revenue  and  Agricultural 
Department  of  the  Qovemment  of  India  not  later  than  the  80th 
June  next,  and  should  state  on  what  fibrous  plants  they  wish  to  ex- 
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perimenty  and  to  what  extent  in  order  that  arrangements  may  be 
made  for  proyiding  sufficient  qoantities  of  material  to  be  operated  on. 

5.     A  list  of  plants  suggested  for  trial  is  appended. 

6«  These  experimental  trials  will  be  open  to  the  public,  and  are 
likely  to  afford  a  farourable  opportunity  for  mventors  who  may  wish 
to  make  known  their  machines  or  processes,  or  to  take  out  patents. 

7.  Any  enquiries  or  communications  relating  to  the  contemplated 
trials  should  be  addressed  to  the  Exhibition  Branch,  Revenue  and 
Agricultural  Department,  Go?einment  of  India. 


fill.  i  iiA  4       ^      ■ 

Mri.   M'i^-i  iX-.!.^ 
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TRANSLATION  OF  M.  PUTON'S  AMtNAGBMENT 
DBS  FORETS. 

High  Forests  which  are  understocked. 

General  remarks. — ^A  forest  formerly  treated  by  the  regalax 
High  Forest  method^  with  a  rotation  of  140  years,  for  instance, 
may  have  deteriorated  owing  to  excessive  fellings  ;  a  redemp- 
tion of  rights  of  user,  or  a  partition,  may  have  divided  its 
standing  crop  amongst  several  proprietors,  so  that  it  is  no 
longer  a  regolarly  constituted  forest,  and  yet  the  proprietor 
wishes  to  continue  the  former  rotation.  Without  looking 
beyond  the  data  we  have  before  us^  the  problem  appears  to  be 
insoluble  ;  it  is  just  as  impossible  to  adopt  a  rotation  of  140 
years  as  to  manage  a  farm  scientifically,  without  a  proper 
rotation  of  crops. 

Since  the  capital  is  insufficient,  there  must  necessarily  be  a 
period  during  which  we  cannot  exploit  at  140  years  ;  but  if  we 
adhere  to  the  definition,  in  which  am^nagement  is  explained 
as  having  for  its  object  the  determination  of  the  annual  yield, 
and  the  preparation  of  a  table  of  fellings  which  will  not  lead 
to  the  deterioration  of  the  forest ;  it  wiU  be  admitted,  that  the 
problem  is  readily  soluble,  and  that  it  has  an  object  which 
may  be  succinctly  stated  as  follows  : — 

To  draw  up  a  table  for  the  annual  yield  corresponding  to  the 
chosen  roiaiiony  and  to  fix  the  nature  and  order  of  the  feUings 
which  vnll  be  possible  during  the  interval  necessary  for  nature  to 
produce  a  complete  standing  crop. 

There  will  necessarily  be  two  distinct  phases  in  the  working 
scheme,  the  one  transitory,  during  which  the  produce  will  not 
be  ezacfcly  of  the  kind  the  proprietor  requires,  and  the  other 
final,  which  will  yield  produce  corresponding  to  the  chosen 
rotation. 

This  transition  period  will  be  more  or  less  prolonged  accord- 
ing to  circumstances,  it  may  only  be  a  temporary  phase  in  a  final 
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working  scheme,  or  a  transition  period  preceding  the  working 
scheme,  or  finally  a  conversion  rotation.  The  cases  which  may 
occnr  are  indeed  very  numerous,  and  before  going  too  far,  we 
most  establish  an  important  distinction  between  them.  Among 
forests,  where  the  standing  crop  is  insufficient  for  the  high 
forest  method  with  the  rotation  the  proprietor  has  chosen,  we 
may  have  to  deal  with  the  following : — 

A.  Forests  which  have  always  been  managed  as  high  forests, 
or  which,  as  in  the  case  of  conifers,  cannot  be  treat^  in  any 
other  way,  but  have  deteriorated  owing  to  excessive  felling : 
to  this  case  old  foresters  applied  the  term  restorcUion  to  Ugh 
forest.* 

B.  Forests  which  have  always  been  worked  as  coppioe,  and 
which  are  to  be  converted  into  high  forests. 

I  will  first  deal  with  forests  which  come  under  A,  and  then 
with  conversiomy  which  involve  special  rules  and  combinations. 

A. — Restoration  of  High  Forest. 

I  assume  that  the  proprietor  has  fixed  the  rotation,  ix.^  that 
he  has  decided  to  produce  timber  of  a  certain  age,  120  years 
for  instance ;  I  further  assume,  that  the  detailed  description 
of  tha  forest  has  been  made,  and  shows  that  the  proper  gradation 
of  ages  in  the  standing  crop  is  defective  :  there  wul  then  neces- 
sarily be  a  transition  period,  before  we  can  commence  fellings 
in  accordance  with  the  chosen  rotation. 

In  the  transition  period,  it  may  be  arranged  to  exploit  certain 
areas  prematurely,  or  else  to  glean  proauce  here  and  there 
througnout  the  whole  forest  area ;  this  period  will  be,  as  we 
shall  see  below,  either  a  special  transition  period  anterior  to 
the  working-scheme,  or  simply  a  phase  in  the  final  working 
scheme. 

But  whatever  may  be  its  character,  it  will  always  be  easy 
to  fix  its  duration ;  at  20  years^  40  years,  according  to  the  age 
of  the  older  trees,  and  their  place  in  the  final  workmg-scheme. 
This  consideration  will  necessitate  the  marking  out  the  bounda- 
ries of  the  periodic  blocks  on  the  ground.  We  have  all  the 
data  for  this :  the  length  of  the  regeneration  period,  which 
depends  on  the  climate,  and  the  species,  and  the  description  of 
compartments  which  has  been  maae  as  an  estimate  of  the  re- 
sources of  the  forest. 

We  must,  therefore,  first  of  all,  draw  up  the  final  working- 
scheme.  This  is  necessary,  not  only  for  the  considerations 
which  I  have  just  mentioned,  but  also  for  those  whioh  I  have 
explained  in  the  corresponding  chapter  on  coppice.f 

*  This  ezpreasion  (r^c^ncfucfiofi  enfuiaie)  is  no  longer  used  in  Forestry,  and 
we  introdnce  it,  not  to  restore  it  as  a  technical  word,  bnt  in  order  more  clearly  to 
characterise  sitnationa  which  often  occur  in  Hill  Forestiy.— (AV.) 

t  Page  9,  Vol.  i:^.,  **  Indian  Ibftater." 
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When  once  the  general  plan  of  exploitation  has  been  established, 
that  is  to  say  the  olocks  marked  ont  on  the  ground  according 
to  the  working  scheme,  there  are  two  ways  of  proceeding. 

The  former  consists  in  determining  the  duration  of  the  transi- 
tion-period according  to  the  age  requirements,  and  to  arrange 
the  oldest  standing  crops  in  a  first  periodic  block  with  a  rotation 
which  will  be  preceded  by  a  transition  period. 

In  the  latter,  instead  of  placing  the  oldest  crops,  called  by 
foresters  the  head  of  the  working-^hemej  in  the  nrst  periodic 
block,  with  the  proviso  that  they  shall  not  be  exploited  till 
after  a  transition  period  of  20  or  40  years ;  they  are  placed 
in  the  second  or  third  periodic  block,  according  to  the  delay 
that  may  be  necessary.  The  transition  period  must,  there- 
fore, be  equal  to  one  or  two  ordinary  periods  of  regeneration. 
The  first,  or  the  earlier  periods  of  the  working-scheme,  are  the 
transition  periods  we  haye  referred  to  ;  in  them  the  regeneration 
which  may  have  been  commenced  in  certain  areas  is  completed, 
or  premature  fellings  are  ma^e  in  others,  or  produce  is  gleaned 
here  and  there  throughout  the  whole  forest  area,  and  without 
reference  to  the  proper  order  of  fellings. 

Of  these  two  methods,  the  former  may  be  called  general, 
in  that  it  may  always  be  applied  ;  the  latter  will  only  suit  a 
particular  case,  though  one  frequently  met  with,  for,  consider- 
mg  the  impossibility  of  determiuin^  precisely  the  duration  of 
the  periods  of  regeneration  or  transition,  it  is  often  possible  to 
make  them  equal. 

Thence  the  advantage  accrues  of  at  once  commencing  the 
regular  order  of  fellings,  a  matter  of  considerable  importance, 
for  we  then  avoid  the  disorder  of  a  special  transition  period, 
and  obtain  the  advantages  of  simplicity,  and  of  impressing  a 
definite  character  on  each  felling.  If,  for  instance,  a  selection 
felling  of  old  trees  is  urgently  required  in  a  compartment  of  the 
first  periodic  block,  no  forester  would  hesitate  to  call  it  a  more 
or  less  protracted  final  felling  ;  if  it  must  be  made  in  the  fourth 
periodic  block,  none  would  hesitate  as  to  the  manner  of  exploit- 
mg,  or  as  to  tne  class  cf  trees  to  be  removed,  for  we  are  working 
according  to  the  table  of  felling.  With  a  special  transition 
period  of  say  40  years,  one  is  ooliged,  in  order  to  recomise 
the  chuacter  of  each  felling,  to  make  a  calculation  whidi  is 
doubtiess  very  simple,  but  wmch  may  lead  to  errors,  and  omis- 
sions, and  their  efiect  is  always  greatly  prejudicial  to  the  object 
of  the  working-scheme.  Finally,  in  impor^t  forest  operations, 
we  enjoy  the  benefit  of  introducing  a  uniform  system,  which  is 
in  unison  with  the  administrative  control  of  the  forests. 

The  produce  of  the  first  periods  of  the  working-scheme  is  in 
ihis  case,  as  in  preceding  ones,  composed  of  two  elements  : 
produce  from  the  ordinary  fellings,  which  may  indeed  be 
nardly  worth   mentioning,  and  produce  from  extraordinary 
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fellings  :  these  latter  are  taken  firom  all  parts  of  the  foiest,  and 
form  the  principal  produce  of  the  transition  period. 

We  shall  better  nnderstand  this  theory  which  I  have  endear- 
voured  to  generalise,  after  considering  some  examples.  When(on 
page  228,  Vol.  VIII.,  « Indian  Forester  *')  I  spoke  of  the  capi- 
tal of  exploitation,  I  was  carefal  to  explain  the  meaning  of  tois 
term :  the  forest  shonld  not  only  contain  standing  crops,  cor- 
responding to  a  gradation  of  ages  from  1  to  120  years,  but  this 
volume  should  a£o  be  distributed  in  regular  succession  of  agee 
over  the  forest  area.  Let  us  suppose  for  instance,  a  for^t  of 
800  acres  of  regular  poles,  and  of  a  uniform  age  of  60  years 
which  has  just  been  thinned  ;  we  should  have  our  capital  of 
exploitation  constituted,  in  so  far  as  the  volume  of  a  tmiform 
standing  crop  of  60  years  is  equal  to  that  of  a  series  of 
properly  graduated  standing  crops  from  1  to  120  years ;  but 
this  forest  would  not  be  constituted  for  immediate  high  forest 
treatment  with  a  rotation  of  120  years,  for  the  oldest  timber 
has  not  atteined  this  age,  and  the  trees  cannot  even  be  relied 
upon  te  yield  seed  sufficient  for  complete  reproduction.  To 
take  another  example,  we  will  suppose  a  forest  of  300  acres 
containing  a  small  area  of  young  high  forest  80  years'  old,  and 
250  acres  of  young  20  years'  wood,  under  more  or  less 
numerous  mature  trees,  (young  growth  in  which  final  fellings 
are  urgent)  :  we  have  here  a  forest  of  which  the  growing  stodc 
is  neither  constituted  by  volume  nor  by  age  gradation. 

In  order  not  to  bewilder  the  reader  by  considering  the 
numerous  cases  of  irregular  forests,  whose  restoration  is  desired, 
'  I  will  only  consider  two  examples. 

First  Example. — 300  acres  of  regyXat  heeek  whick  has  just  been 
tkinnedy  60  yeari  old^  and  which  is  to  be  worhed  as  high  forest 
trith  a  rotation  of  120  years. 

If  we  allow  the  stock  to  g^ow  up  for  60  years  in  order  to 
attain  the  age  chosen  for  exploitabiUty^  we  shall  get  a  forest 
every  where  stocked  with  timber  120  years'  old>  with  the  reeolt 
that  the  proprietor  will  get  nothing  but  thinnings  from  his 
forest  for  60  years,  and  then  obtain  an  excessive  supply,  an 
unnecessary  luxury  for  which  he  has  to  pay  by  years  of  privation. 
A  large  forest  {proprietor,  such  as  the  Stetoi  could  combine  the 
management  of  this  forest  with  othersj  and  allow  the  stock  to  ma- 
ture, contenting  himself  meanwhile  with  a  few  thinnings;  but 
under  the  terms  of  the  problem,  i.e.,  the  forest  being  considered 
by  itself  alone,  it  would  be  more  in  accordance  with  the  pro- 
prietor's intereste  to  commence  the  regeneration  at  once. 

But,  at  60  years'  of  age,  beech  does  not  generally  yield  suf* 
fieient  seed  to  regenerate  the  forest.  In  spite  therefore  of  the 
expense  of  artificial  plantations^  it  may  be  worth  while  resort- 
ing to  them  in  preference  to  the  sacrifice  incurred  by  drawing  no 
income  from  a  forest  which  is  already  of  considerable  value.    Wo 
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ehaQ  then  employ  the  method  of  artificial  regeneration  fellings^ 
called  sieUer/elknfs,  because  the  trees  are  thinned  so  as  to  afford 
suitable  protection  for  the  germination  of  artificial  seed,  and  are 
removed  gradoally  in  accordance  with  the  requirements  of  the 
seedlings. 

Supposing  the  period  of  regeneration  fixed  at  20  yearsi  the 
following  scheme  might  be  adopted : — 
1st  Period. — Artificial  regeneration  of  the  let  and  6th  periodic 

blocks. 
ind  l*eriod. — ^Natural  and  artificial  regeneration  of  the  2nd 
periodic  block.    Thinnings  over  ^th  of  the  area  in  the 
Sfid,  4th  and  6th  periodic  blocks. 
Zrd  "Period. — ^Natural  regeneration  of  the  Srd  periodic  block. 

Thinnings  in  the  other  blocks. 
4M  Period.'^AB  above. 

General  TaiU  of  FeUinge. 

L  50  acres,  60  years,         . .  1880-1899, 

n.  60     „     60    „     ..       ..  1900-1919, 

III.  50     „     60 1920-1989, 

IV.  50     „     60    ,,     •.       ..  1940-1959, 
V.  50     „     60    „     ..       ..  1960-1979, 

VL    60  60  fl880.1899, 

VI.    ou     „     w    „    . .       • .  ^  1980-1999, 

Special  Table. 

1.  Extraordinary  produce — (a),  fellings  by  volume. 

VI.    50  acres,  60  years—Shelter  fellings ;  <i),  fellings  by  area, 
Nil. 

2.  Ordinary  produce— (a),  fellings. by  volume. 

L    50  acres,  60  years— Shelter  feUings;  (i),  fellings  by  area. 
Nil. 

Second  Eaample.^^Forest  of  300  acree^  of  which  50  acres  are 
stocked  vsith  vamg  high  forest  of  beech,  and  the  remainder  trith 
young  wood^  20  years^  old,  under  old  beech  and  silver  fir  more  or 
less  numerous.^^Iiotationy  120  years'^Period  20  years. 

In  order  to  be  more  precise,  the  description  of  compartments 
foUowB  :— 

Yean. 

A.  25  Acres,  regular  young  growth,       ...  ...  20 

B.  75     „     seedlings  and  saplings  with  irregular 

high  forest,  20  to  160 

C.  50     „      youDg  high  forest,  beech  and  silver  fir,  80 

D.  124   „     saplings  and  poles,  beech,     20 

E.  87|  „     poles  with  scattered  trees  of  all  ages,     20  to  180 

F.  50     „     poles  and  saplings,  silver  fir,  •••  20 

O.  15     „     final  fellings  required,  20  to  180 

H.  85     „     blanks,  planted  up, 8 
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The  principle  of  the  worldog  soheme  will  be  to  plAoe  C.  ia 
the  Srd  periodic  blocks  and  to  (Ustribate  the  remainder  of  the 
forest  in  the  other  periodic  blocks. 

The  two  first  periods  will  have  a  transitional  character,  and 
throughout  their  duration  we  shall  obtain  produce  from  selection 
fellings  in  the  young  crops. 

In  the  1st  period,  the  produce  will  consist  of  selection  fellings 
of  the  oldest  trees,  and  from  final  fellings. 

We  must  be  careful  to  economize  these  resources,  so  as  to  leave 
sufficient  produce  for  the  second  period,  for  which  we  shall  re- 
serve the  thinnings,  preparatory  regeneration  fellings,  and  selec« 
tion  fellings  of  trees  which  can  remain  without  too  much  injury 
to  the  young  growth.  Not  till  the  Srd  period  shall  we  operate 
on  the  little  block  of  high  forest  which  is  now  80  years'  old,  and 
the  regeneration  of  the  young  crops,  of  which  the  mass  of  the 
forest  is  composed,  will  not  commence  till  the  4th  period. 

General  Table  of  Fellings. 
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A. — FdUnga  hy  Volume. 

Young 
growth 
with    irre- 


gular high 
foresty 

Same,  trees 
ofaUagee, 

Complete 
young 
growth 
under  ma- 
ture trees, 


20-180 


20-180 


Selection 
fellings  of 
the  oldest 
trees, 


20-180 


Do. 


Final 


fell 


'B.'^FilUnga  by  Area. 

I    ...   I       ...       I      2n/« 
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A. — FdUnge  by  Volume. 
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7,880  cuhic  metres, 


CopaiiMjr.^The  produce  to  be  exploited  in  the  let  period  is 
m  follows  I'- 
ll,          8,600  cubic  metres] 

IV*, 980         „ 

Via, 890 

n,      2,480 

or  869  cubic  metres  per  annum. 

Estimate  of  the  Tolume  which  might  be 
Tsalised  if  the  forest  were  regular  (by  com- 
parison with  neighbouring  forests), 


] 


Difference, 


10,000  cubic  mitres. 
2.^20 
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CRITICISMS  ON  "NOTES  FOR  A  MANUAL  OF  INDIAN 
SYLVICULTURE." 

OwiNa  to  want  of  leisure  I  have,  mncli  to  my  regret,  to  abandon 
my  original  plan  of  givin|^  a  few  brief  remarks  of  my  own,  by 
way  of  remark  or  explanation,  i^ter  each  objection  or  suggestion 
brought  forward  by  my  critics,  who,  I  trust,  will  not  in  future 
be  offended  at  my  leaving  many  of  their  objections  unanswered. 

Majob  Campbell- Walkeb. 

The  remarks  of  Major  Campbell-Walker  which  follow  were 
received  many  months  ago,  but  have  not  been  published  before, 
as  they  formed  part  of  a  private  communication,  and  it  is  only 
recently  that  permission  has  been  received  for  their  publication. 

1.  "  I  may  state,  as  you  ask  me  to  do  so,  that  I  at  once  noted 
many  definitions  which  I  consider  un-English  and  conveying  no 
meaning  to  the  English  mind.  '  Canopied '  forest  is  surely  better 
called  close  or  closed,  '  Btool-shoot  *  is  surely  better  as  copptce-ahooif 
and  eoppice-sapUHg  better  than  <  sapling  on  the  stool ' ! 

2.  ^*  Then  in  my  opinion  your  definitions  of  saplings,  poles  and 
trees  are  far  too  arbitrary  and  require  modification  to  suit  oar 
extremely  rapid  growth  of  Australian  Eucalypti,  Acacias  and  Casuar- 
ina,  many  of  which  are  still  saplings  when  far  more  than  12  inches 
in  diameter  and  having  shed  their  lower  branches,  and  trees  long 
before  they  have  attained  their  full  length  of  bole/' 

Tes,  this  is  very  perplexing.  Would  some  one  kindly  sug- 
gest some  classification  less  open  to  objection  ? 

Kad  Handi. 

<<  The  following  points  strike  me  on  reading  through  the  critioiams 
in  the  last  two  numbers  of  the  '  Forester  *  :— 

1.  '<  I  should  agree  with  you  against  Mr.  Smythies  in  prefenring 
the  words  *  conpe '  and  *  regime,'  but  not  as  regards  *  fall.'  We  have, 
falls  of  snow,  falls  of  rain,  and  the  Israelites  got  a  fall  of  manna ; 
there  are  falls  on  the  ice,  falls  on  orange  peel,  and  windfalls  for  men 
and  for  trees,  but  really,  to  talk  of  a  &11  of  timber  will  take  people 
to  the  clouds  and  keep  them  there. 

2.  '*  I  like  to  spell  cover  with  a  <  t'  at  the  end,  and  have  been  in 
the  habit  of  doing  so  when  the  word  was  used  in  its  technical  forest 
sense.  '  Corert '  is  a  woodman's  term,  and  I  imagine  simply  the 
Norman-French  form  of  our  youthful  friend  *  eouvertJ 

3.  '' '  Top '  is  certainly  more  intelligible  than  ^  top  off.' 

4.  "  I  am  converted  to  your  way  of  thinking  about  ^  exploit '  and 
its  derivatives. 

5.  ^*  I  differ  from  you  about  the  necessity  of  dropping  the  very 
expressive  term  '  shade-loving,'  nor  do  I  think  your  reasoning  logical. 
Tou  admit  that  shade  is  not  darkness  but  partial  light.  Now,  a  host 
of  plants  and  trees  love  partial  light,  t.e.,  diade,  and  only  thrive  onder 
these  conditions  :  also,  instead  of  avoiding  light,  they  grow  towards  it. 
Place  a  fern  between  sonlight  and  shade,  and  it  will  send  out  a 
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frond  into  the  sun,'  which  will  be  j^resently  withered  by  the  excess  of  ' 
light.*  You  would  not  deny  that  it  was  correct  to  say  of  a  plant 
that  it  loved  a  cool  climate.  'Sandal  loves  the  cool  climate  of 
the  highlands  of  Southern  India.*  Coolness  is  a  tempered  heat 
exactly  as  shade  is  a  lessened  light.  It  is  quite  as  correct  and  more 
expressive  to  say  that  Sandal  loves  a  cool  climate  than  that  Sandal 
avoids  a  hot  climate.  Physiologically,  heat  is  as  necessary  to  plant 
life  as  is  light,  and  the  parallel  seems  exact.f 

"  Again  your  illustrations  do  not  appear  to  me  to  illustrate  your 
point.  Surely  Hardwithia  binata  can  be  light-loving  and  yet  stand 
•hade  exactly  as  Sandal  is  shade-loving,  and  yet  stands  a  complete  ex- 
posure to  sun-light.  And  it  is  confusing  to  mix  up  in  your  expla- 
nations sh<zde  and  shelter.  One  finds  ferns  most  developed  in  climates 
where  there  is  nothing  to  fear  from  either  frost  or  drought,  and  yet 
this  nowise  alters  the  distinct  shade-loving  character  of  these  plants. 
Provided  there  is  shade  {i.e.,  a  subdued  light)  from  overhanging  rocks, 
mountain  mists,  &c.,  ferns  will  be  found  flourishing  in  situations  too 
shelterless  and  exposed  for  tree  life.  In  artificial  ferneries  half  the 
light  is  usually  screened  off  artificially :  substitute  a  frame  of  glass,]; 
a  far  more  complete  shelter,  and  the  result  is  commonly  cucumbers  t 

"  I  prefer  shade-bearing  to  shade-suffering.^' 

I  really  cannot  see  what  there  is  confusing  in  distinguishing 
shade  from  shelter*  Ead  Handi  has  unconsciously  been  arguing 
against  himself  and  entirehj  in  my  favour  by  adducing  the 
*  instance  of  ferns.  He  could  not  have  shown  more  clearly  than 
he  has  done  that  these  plants  require  shelter  against  frosty 
drought  and  other  inclemencies  of  the  weather,  but  do  not 
object  to  a  strong  light  as  long  as  they  have  this  shelter.  More- 
over, his  choice  of  ferns  as  illustration  for  his  argument  is  rather 
unfortunate,  as  the  fronds  of  ferns  and  the  cotyledons  of  conifers 
are  only  known  instances  of  vegetable  organs  developing  chloro- 
jphyll  in  complete  darkness. 

6.  "  I  agree  with  W.  R.  F.  that  Eugenia  Jambolana  should  be 
described  as  an  evergreen.  In  the  dry  climate  of  Mysore  it  is  a 
common  roadside  tree,  planted  expressly  because  it  is  an  evergreen. 
I  do  not  mean  to  say  that  in  exceptional  situations  where  the  sub-soil 
moisture  might  be  cut  off,  as  above  massive  gneiss  for  instance,  the 
tree  would  not  be  bare  for  a  short  time,  I  can  recall  having  seen  the 
tree  bare,  but  it  is  exceptional." 

Does  not  the  ex6eption  prove  the  rule? 

7*  "  I  agree  with  Sw.  about  shrubs  and  trees.  I  should  describe 
a  shruh  simply  as  breaking  up  into  branches,  below  breast  high 
or  5  feet,  the  point  where  a  standing  tree  is  girthed.  Practically 
this  is  what  it  comes  to  in  estimating  the  Form-fkctors  when  measur- 

*  Kad  Hand!  would  be  more  accnratc  if  he  said  "  excess  of  heat"  Excess  of 
food  would  kill  us,  but  are  we,  therefore;  A?/w^cr-/oriM^  f—E.  E.  F. 

t  Quite  so,  and  therefore  I  do  no^  use  the  term  *  light-avoiding.' — 1^,  E.  F. 
-^Is  gloss  any  shelter  against  the  heat  rays  of    the  sun?     The  confusion 
in  £ad  Haitdi's  mind  as  regards  light  and  heat  is  truly  delightful.— E.  £.  F. 

2p 
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ing  standing  stock.  A  tree  forking  can  be  measured  by  girthing 
each  trunk  separ^ely  as  they  occur  at  5  feet  abo^e  the  groand,  and 
making  some  allowance  when  applying  the  Form-factor  in  use  :  bat 
some  trees  (Casuarina  sometimes  on  dry  uplands)  are  simply  shrubs^ 
stemless  from  the  ground  upwards.  They  may  be  largish  trees,  but 
their  iorm  is  that  of  a  shrub.  I  have  seen  Gasuarinas  of  this 
shrubby  form  both  near  the  Madras  Coast  and  on  the  Mysore  plateau 
upwards  of  40  feet  in  height.  To  measure  them  for  firewood,  a 
distinct  series  of  Form-factors  must  be  used  expressed  in  terms  of  the 
girth  at  the  ground  level.  This  gives  considerably  eztra  trouble  :  no 
one  who  has  experienced  it  is  likely  to  forget  the  practical  difference 
between  a  shrub  and  a  tree.  I  use  the  term  '  Form-factor '  as 
applicable  to  the  whole  tree  in  the  sense  that  '  Reducing-factor '  is 
applicable  to  the  bole.  Thus  a  shrub  can  only  have  a  Form-factor,  a 
tree  has  a  Form-factor  and  a  Reducing-factor,  and  one  or  the  other 
will  ordinarily  be  used  as  the  marketable  value  of  the  tree  is  as 
firewood  or  as  timber.  A  Reducing-factor  is  always  a  fraction,  a 
Form-factor  varies  between  0-30  (rarely  0*20)  and  a  small  fraction 
above  unity.  For  Blue-gums  and  Gasuarinas,  the  two  firewood  trees 
of  Southern  India,  the  Form-iactor  is  ordinarily  not  very  far  removed 
from  0-50.  This  is  a  digression.  I  must  defer  suggestioa  till  I  have 
finished  criticising  the  terms  incluaed  in  your  definitions.*' 

We  mtist  have  a  limit  of  height  for  a  'shrub.'  I  have  seen 
plants  150  feet  high,  which  forked  at  2  feet  from  the  ground, 
each  new  trunk  girthing  at  least  5  feet.  Are  such  plants  shrubs  ? 
Since  answering  Sw.  I  find  that  Sir  Joseph  Hooker  also  limits 
the  height  of  a  shrub. 

8.  "  By  '  bole '  I  should  with  you  have  understood  <  clear  stem,* 
otherwise  stem  and  bole  come  to  the  same  thing.  We  give  trees 
boles  by  pruning  or  close  planting.  The  stem  of  a  felled  tree  may  be 
out  up  in  various  ways  for  timber,  but  then  I  think  all  idea  of '  boles ' 
ceases  and  we  get  to  logs. 

9.  ''  In  place  of '  Fall,*  which  Sw.  also  objects  to,  would  there  be 
objection  to  continue  to  use  the  words '  felling '  for  timber  and  'cutting' 
for  firewood.  '  Yield '  I  dislike  on  account  of  its  vagueness.  Appli^ 
to  a  forest  it  includes  such  things  as  honey  and  elephants.  In 
certain  inaccessible  forests  this  may  be  the  only  yield.  Reserve  is 
undoubtedly  'highly  objectionable'  in  the  sense  in  which. you  propose 
to  employ  it.  I  have  used  the  wocds  '  standards '  and  '  coppice- 
under-standards'  for  the  last  ten  years,  and  I  should  imagine  no  terms 
had  a  more  established  currency. 

10.  ''  Light-demanding  or  Light-loving  would  I  suppose  be  equally 
dear ;  the  latter  seems  preferable. 

11.  ''Is  there  anything  to  be  gained  by  endeavouring  to  substitute 
'  regeneration '  for '  reproduction'  ?  '  Regeneration  *  smacks  very  much 
of  theology  in  English,  while  '  reproduction '  is  one  of  those  words 
understanded  of  the  people  which  it  is  very  undesirable  to  endeavour 
to  replace.  Talk  to  a  Revenue  Officer  of  the  natural  reproduction  of 
a  forest  and  he  will  understand  yon.  Begin  on  regeneration  and  he 
will  glance  at  your  pockets  for  tracts.'* 
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The  word  'regeneration'  has  been  in  nee  in  India  for  the  past 
16  years  certainly,  and  it  is  in  current  use  in  England  (lege 
"  Journal  of  Forestry/') 

12.  "On  first  reading  your  definitions  I  resented  the  word 
'  epicorm/  Shortly  afterwards  in  describing  a  Casnarina  plantation 
I  found  myself  using  it  unconsciously.  It  is  expressive  and  supplies 
a  want. 

13.  ''I  must  join  emphatically  in  the  protest  that  has  already 
been  raised  against  the  use  of  an  utterly*  unknown  word  for  such 
a  common  tree  as  Acacia  Catechu.  What  could  be  neater  to  your 
hand  than  'the  Catechu- Acada^  if  you  want  to  gi?e  a  colloquial 
name  to  a  common  tree.  If  you  persist  in  this  ugly  duckling,  you 
most  tell  us  how  it  is  to  be  pronounced,  whether  as  the  English 
word  'care'  or  whether  'khair'  is  phonetic  spelling. 

14.  ''I  notice  you  do  not  approve  of  the  abbreviations  of  Dicoty^ 
Udon  into  Dicot  and  Monocotyledon  into  Monocot,  Might  not  the 
abbreviations  (which  I  believe  are  current  to  a  considerable  extent 
among  practical  men)  be  inserted  in  brackets. 

15.  ''  I  agree  with  the  criticism  that  has  been  made  that  '  gre- 
garious' and  'social'  would  be  liable  to  be  confounded.  Would  not 
'associative*  be  less  liable  to  be  misunderstood  than  social.  One 
talks  of  teaky  &c.,  never  forming  pare  natural  forests,  but  growing 
always  '  cusociated '  with  other  species. 

16.  "As  a  general  criticism,  I  wonld  ofier  the  remark,  that 
looking  at  the  arrangement  of  the  valcable  matter  in  yoar  '  Sylvi- 
culture,' there  is  too  much  heading  and  sub-heading,  with  back 
references  throagh  series  of  numbers  great  and  small.  At  page  7  for 
instance,  under  llld.  (it  is  very  like  a  Budget ! !)  we  have  an  enumer- 
ation of  injuries  caused  by  fire,  each  injury  numbered ;  then  below, 
tbe  reasons  of  the  injuries  with  numbers  to  correspond.  Could 
not  the  reasons  follow  the  injuries,  and  thus  do  away  with  two 
series  of  reference  figures  ?  1  must  admit,  that  on  reading  the 
pages  through  I  have  not  grasped  the  principle  on  which  the  informa- 
tion is  arranged.  In  a  book  of  reference  the  sine  qud  non  is  to  be 
able  to  lay  one's  finger  on  a  point  at  once,  is  it  not  ?  It  would 
facilitate  reference  if  the  subject  of  each  chapter  could  be  printed  at 
the  head  of  each  page,  and  if  all  general  information  preceded  the 
descriptions  of  classes  of  forests  and  individual  species." 

It  has  always  been  my  intention  to  do  this  when  the  Notes 
are  printed  as  a  separate  book. 

17.  "  With  regard  to  the  enquiry  about  fires  in  Littoral  Forests 
(page  78).  If  the  Casuarina  plantations  on  the  Madras  Coast  are 
put  in  this  class,  then  fires  do  occasionally  occur,  even  when  the  tree 
is  growing  on  pure  shifting  sand,  and  there  is  nothing  but  the  tree's 
own  leaf-deposit  to  bum,  but  tliey  are  very  rare.  I  have  seen  a 
quarter  of  an  acre  in  the  middle  of  a  Coast  Casuarina  plantation 
killed  by  fire.    The  fire  was  of  the  lightest  character,  but  Casuarina 

*  The  name  naed  by  more  than  two-thirds  of  the  population  of  India  is  sorely 
not  an  ''uturly  unknown  wonL^-^E.  £.  F. 
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is  extremely  senBitive  to  fire.  .  If  .the<  Casaariaa  plantations^on  the 
Madras  Coast  are  to  be  classed  '  liittoral,^  .where  will  you  put  the 
equally  fine  plantations  of  Casuarina  on  the  highlands  of  Mysore, 
where  the  tree  flourishes  wherever  there  is  moderate  moisture  up  to 
5,000  feet  ?  In  point  of  appearance  there  is  nothing  to  choose  be- 
tween the  best  planting  in  both  localities.  You  will  be  able  to 
draw  your  own  conclusions  from  the  figures  of  growth  which  will 
shortly  be  published,  but  practically  the .  class  of  forest  is  the  same 
whether  on  the  coast  or  inland.. 

18.  **  I  doubt  if  the  distinction  of  cold  weather  leaf-shedders  and 
hot  weather  leaf-shedders  is  useful  in  low  latitudes  in  India,  where  the 
cold  weather  and  the  hot  weather  merge  into  the  dry  season.  In  the 
central  hill  forests  in  Mysore,  the  time  when  there  are  most  trees  with- 
out leaves,  is  between  the  cold  weather  and  the  hot  weather  in  March, 
when  the  dry  N.FL  wind  is  strongest,  and  this  season  coincides,  or 
follows  by  about  a  fortnight,  the  most  dangerous  period  of  the  fire-sea- 
son. Many  trees  are  evergreen  all  through  the  dry  season,  most  trees 
in  places  wi  I  ere  there  is  subsoil  moisture.  Some  leaf-shedders  get  their 
leaves  earlier  than  others,  but  I  think  quite  independently  of  the  15^ 
of  mean  temperature  which  marks  the  difiference  between  the  cooler 
and  the  warmer  weather.  In  the  lower,  drier,  hill  forests,  Hardwickia 
linata  is  ihe  first  in  leaf.  It  is  usually  in  all  the  beauty  of  its  young 
foliage  in  the  early  part  gf  March  or  the  second  fortnight  in  February, 
and  suffers-  in  consequence  from  fires.  Boswellia  thjriftra^  its  most 
common  associate,  loses  its  foliage  later,  but  irregularly,  depending 
on  subsoil  moisture.  These  two  species  characterize  the  drier  and 
hotter  of  the  central-hill  forests ;  there  are  tracts  where  these  species 
are  gregarious.  Would  you  call  tliis  class  of  forest  '  cold  weather 
leaf-shedding  *  or  *  hot  weather  leaf-shedding '  ?  I  see  you  class 
Hardwickia  hinata  forest  as  hot  weather  leaf-shedding.  It  is  in 
Mysore  the  only  tree  I  can  recall  as  a  distinct  cold  weather  leaf- 
fihedder.  Schleichera  trijvga  in  the  western  teak  forest  of  Mysore 
comes  into  leaf  when  the  hot  weather  is  about  half  over,  t.  e.,  later 
than  Hardwickia  hinata  in  the  hill-forests.  These  two  species  are 
remarkable  as  the  first  in  leaf  in  their  class  of  forest. 

"  I  may  mention,  that  in  the  central-hill  forests  in  Mysore,  in  a 
locality  where  teak  and  Hurdtvichia  binata  occur,  either  gregarious,  or 
associated  with  other  trees,  teak  occupies  the  cool  moist  upper 
regions  of  the  hills,  Hardwickia  binata  and  Boswellia  thurifera  the 
lower  portions  swept  by  the  dry  wind  from  the  plateau,  iSandal 
being  scattered  here  and  there  over  the  whole  area,  anywhere  where 
there  happens  to  be  natural  or  accidental  protection  from  fire.  This 
distribution  is  well  marked  in  the  Cauvery  forests  (about  120 
square  miles)  on  the  southern  frontier  of  Mysore.*' 

In  Central  India,  including  the  Khandesh  District  of  Bombay, 
Sardwickia  binata  loses  its  foliag^e  at  the  end  of  March  or  be- 
ginning and  even  middle  of  April,  while  the  Boswellia  is  leaf- 
less by  the  end  of  December.  If  in  Southern  India  the  Hard- 
toiciia  sheds  its  foliage  in  February,  then  I  must,  alter  my 
classification  or  introduce  some  remarks  to  that  efiect. 

19.  "AtpageOl— is  ^direct'  asclearon^ieficriptireas  <i»«ihi' 
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sowings ;  also,  I  think  *  in  siiu  sowing  *  is  the  more  common  ex- 
pression. In  what  follows  with  regard  to  nurseries  and  planting, 
I  differ  from  yen  on  many  fundamental  points.  Different  systems 
are  scited  to  different  localities.  On  the  Madras  .Coast,  Casuarina 
planting  appears  to  cost  about  four  annas  per  established  tree,  whether 
in  private  or  in  Goyernment  plantations  ;  in  Mysore  the  cost  is  from 
one  anna  to  one-and-a-half  annas  depending  on  seasons;  one-and* 
a-half  annas  is  the  cost  of  planting  a  pitted  area  twice  over.  In 
Hadras  there  are  no  pits,  in  Mysore  there  is  no  watering ;  in  the 
former  most  of  the  expenditure  is  for  watering ;  in  Mysore  for  pitting, 
I  look  on  the  perfection  of  planting  as  that  in  which  the  nursery 
plant  can  be  taken  out  of  the  nursery  and  planted  where  it  has  to 
grow  without  any  change  of  conditions.  One  has  much  to  unlearn  of 
ivhat  one  has  seen  in  Europe  of  planting  in  easy  moist  climates." 

Does  Kad  Handi  mean. that  if  a  certain  species  is  selected  to 
be  cultivated  in  a  given  locality  and  soil^  in  which  its  growth 
is  \8low  and  languishing,  we  must  plant  out  weak,  miserable 
seedlings  raised  in  a  similar  locality  and  soil?  What  is  then 
the  use  of  nurseries?  Why  not  always  sow  hi  situ,  for  that 
would  be  the  very  perfection  he  aims  at?  Under  no  other  cir- 
cumstances could  a  '^  change  of  conditions  be  avoided.^' 

Mr.  Prevost. 

"  On  page  402  of  the  '  Indian  Forester '  for  December  1882,  yon 
state  two  facts,  which,  allow  me  to  explain,  are  not  quite  correct. 

1.  "  Goats  swallow  Babul  seeds,  but  when  chewing  the  cud  eject 
the  seeds  and  do  not  pass  it  through  their  stomachs :  this  is  only  done 
by  cows  and  buffalos.  I  have  had  2,000  goats  out  daily  in  my 
Babul  Bans,  and  agree  with  the  villagers  that  the  seed  falls  from  their 
mouths  and  does  not  pass  through  them. 

2.  *'  Again  fire  often  ravages  the  Berar  Babul  Bans.  As  a  rule, 
the  Bans  are  the  grazing  ground  of  the  village  and,  therefore,  all 
grass  is  gone  by  the  hot  weather.  Hence  their  comparative  immu- 
nity from  fire.  But  I  had  two  small  fires  this  year  in  my  Babul  Ban, 
and  formerly,  when  this  Ban  was  a  District  Forest,  it  often  was 
burnt.  All  the  Bans  in  Berar  have  a  dense  growth  of  very  coarse 
grass  and  weeds  in  them.*' 

E.  E.  Fernandez. 


A  JOURNEY  THROUGH  CHAMBA. 

(Continued  from  page  20). 

8M  July. — ^To  Bhandal,  about  9  miles.  A  very  pleasantm  arch 
all  along  the  valley  of  the  Siul  just  above  the  river,  the  road 
being  never  very  far  away  from  the  water,  and  with  the  pleasant 
Toar  of  the  stream  sounding  in  our  ears.  There  is  what  is  called 
a  "Forest  House"  at  Bhandal,  but  "huf  would  be  a  more  ap- 
propriate term,  as  it  only  consists  of  two  small  rooms,  nothing 
eke;  not  even  a  bath-room,  and  as  the  walls  arc  plastered  with 
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mud,  the  place  does  not  look  invitiog  at  present.  There  are  a 
few  grand,  nigged  deodars  near  the  house,  very  gnarled  and 
crooked,  and  the  place  is  the  abode  of  a  Devi,  for  jast  in  front 
are  two  large  ''lingam^^  stones.  There  was  a  fine  stone!  bull 
here  till  a  year  ago,  but  a  French  traveller  simply  stole  it,  there 
is  no  other  term,  for  he  just  packed  it  up  and  took  it  away.  I 
have  no  doubt  it  will  adorn  his  family  mansion  with  some 
charming  story  attached  to  it.  Immediately  after  our  arrival  we 
went  down  to  the  stream  below  and  had  our  usual  bathe,  there 
was  a  fairly  deep  corner,  and  as  the  water  was  not  at  all  cold  we 
enjoyed  it  very  much.  While  dressing,  a  deputation  waited  on 
us,  and  requested  the  honor  of  our  presence  at  a  great  wrestling 
tournament,  which  was  just  about  to  commence  on  a  pretty  little 
maidan  on  the  other  side  of  the  stream.  A  stalwart  Cashmiri, 
one  of  our  Timber  Contractors,  carried  us  over  on  his  shoulders, 
and  we  seated  ourselves  on  the  grass  and  waited  for  the  business 
to  commence.  At  first  we  did  nob  take  much  interest  in  il,  as 
it  was  the  usual  slow  native  wrestling,  head  to  head  waiting  for 
a  chance,  or  else  one  man  sitting  on  the  ground  and  the  other 
holding  him  tightly  round  the  waist  trying  to  heave  him:  over 
on  his  back ;  but  we  soon  began  to  know  the  difierent  competi* 
tors  by  sight,  and  to  become  interested  in  the  different  struggles. 
We  enquired  into  the  history  of  the  tournament,  and  foimd  it 
was  a  gathering  of  the  clans  of  the  Bhandal  Valley,  a  sort  of 
athletic  meet  '' promoted '^  by  a  person  whom  they  called  the 
"  Mali, ''  who  was  giving  the  prizes.  There  were  regular  heats, 
the  loser  dropping  out  of  the  contest.  After  a  time  it  became 
evident  that  the  '^  cracks'^  were  two  fine  men,  by  name  Jhdmprd 
and  Samdd,  whose  history  we  learnt.  Jbdmprd,  a  middle  aged 
man,  with  long  hair,  a  very  hairy  face,  and  a  "corrugat^'' 
brow  looked  not  unlike  a  bear;  he  was  a  blacksmith  by  trade, 
and  had  at  one  time  been  the  cock  of  the  walk,  and  taught  the 
young  men ;  in  time,  however  arose,  or  rather  grew  up,  Samda, 
an  artist  in  pottery,  otherwise  a  ghurra  maker^  a  very  fine 
young  man,  face  quite  smooth,  fine  build  of  body;  and  he,  having 
learnt  the  science  from  Jhdmprd,  and  having  youth  and  activity, 
overthrew  the  old  champion.  As  popular  talk  went  Jhdmprd 
would  rather  not  meet  Samdd;  this  .served  to  give  us  quite  an  in- 
terest in  the  affair,  and  we  at  once  offered  two  prizes,  one  for  winner 
the  other  for  loser  if  they  would  "try  a  fall.''  There  was  some 
diffidence  on  the  part  of  Jh£mpr£,  who  had  a  sprained  thumb, 
but  at  length,  having  gone  through  the  usual  ceremonies,  of 
eating  a  little  earth,  putting  their  caps  on  the  ground  and 
shaking  hands  as  in  the  "  ring,''  the  battle  commenced.  They 
had  different  modes  of  engaging  ;  Jh^mprd  would  go  back  about 
a  dozen  paces,  then  come  running  up  sideways  till  he  got  close 
to  his  opponent,  and  fiop  down  into  a  stooping  attitude  with  his 
hands  on  his  knees;  Samd&  merely  stood  and  waited.    I  suppose 
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they  were  at  il  for  three  or  four  hoars,  sometimes  exasperating 
OS  by  the  patient  way  in  which  one  strove  to  get  a  good  grip, 
and  the  other  merely  undid  his  hands ;  after  a  good  deal  of  this 
Jhdropr^  suddenly  dropped  on  the  ground,  and  by  a  movement 
quick  as  lightning,  hurled  Samd&  over  on  his  back,  but  the  latter 
was  like  an  eel,  and  as  he  fell,  managed  to  turn,  so  that  only  the 
outside  of  one  shoulder  touched  the  ground,  I  was  referred  to 
but  gave  it  as  no  fall,  it  being  necessary  that  both  shoulders 
should  be  on  the  ground.  They  began  again,  but  though  we 
stayed  till  nearly  dusk,  neither  had  gained  any  advantage.     I 

Eromised,  however,  to  make  Jh&mpr^  a  present,  as  he  at  any  rate 
ad  obtained  a  *'  try/'  There  was  an  amusing  incident  besides 
the  above ;  a  nice  looking  young  man  with  a  comical  expression 
of  face,  entered  the  arena,  and  noticing  his  likeness  to  a  friend, 
we  dubbed  him  "  Ker  "  at  once ;  well,  opposed  to  "  Ker''  came  a 
strange  figure  whose  appearance  seemed  familiar  to  me,  and  it 
turn^  out  to  be  my  peon  by  name  Sohun,  he  is  a  Muzbi  Sikh, 
and  has  hair  about  2  feet  long,  and  wore  a  puggri  to  keep  his 
flowing  locks  in  place.  He  and  ''Ker''  engaged  much  to  the 
amusement  of  all,  for  Sohun's  puggri,  every  now  and  then  came 
off  and  down  came  his  hair ;  there  was  no  fall  on  either  side, 
but  it  seemed  to  me  that  '^  Eer"  was  only  playing  with  him,  so 
I  called  him  aside  and  offered  him  a  rupee  if  he  would  throw 
Sohun,  who  was  vapouring  to  some  bystanders.  ''Ker"  at 
once  ran  back  into  the  ring,  and  peremptorily  called  to  Sohun, 
and  at  it  they  went ;  in  about  two  minutes  he  had  Sohun  with 
his  back  downwards,  but  holding  himself  clear  of  the  ground, 
and  vainly  endeavouring  to  save  a  fall,  but  ''Ker"  simply  sat 
on  his  chest  and  flopped  him  down  with  both  shoulders  touching 
the  ground,  we  gave  "  Ker"  his  rupee  to  his  great  delight,  and 
then  went  back  to  the  house,  having  enjoyed  ourselves  im» 
mensely. 

To-day  I  found  for  the  first  time  Jsplenium  eeterach  and  A. 
japonicum  and  Owiunda  regalis,  barren  froud  only,  as  the  fertile 
frond  dies  down  early  in  the  summer;  it  was  growing  on  a  rock 
on  the  river  bank  below  Bhandal  at  about  5,600  feet  Next  day 
we  marched  to  the  village  of  Fringal,  where  our  tents  were 
pitched  on  the  roof  of  one  of  the  village  houses,  as  there  was  no 
flat  space  available  anywhere  near.  I  had  often  heard  of  this, 
bnt  never  quite  believed  it  till  now,  it  was  a  very  good  encamp* 
ing  ground,  as  it  happened  to  be  rainy  weather;  had  the  sun 
been  out  we  might  have  found  the  v\Jlage  odours  rather  over- 
powering, as  it  was,  we  were  very  glad  to  be  on  such  a  well 
drained  place.  The  road  from  Bhandal  to  Pringal  is  very  pretty, 
a  change  of  scene  almost  at  every  corner,  but  it  is  rather  an 
exasperating  road,  as  it  goes  up  and  down  in  the  most  purposeless 
way,  sometimes  dropping  down  very  steeply  only  to  ascend  as 
ateepljj  simply  to  avoid  a  rather  large  stone;  any  hill  pony  can 
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go  over  it  with  ease  and  safety.  On  the  way  we  went  op  into 
the  Chadbent  Forest  to  see  some  logging  works^  and  one  thing 
that  struck  me  was  there  being  no  necessity  to  bark  deodar 
trees  at  felling,  for  every  particle  of  bark  is  rubbed  away  in  the 
descent  to  the  water^s  edge.  There  are  some  fine  ash  (^Praxinns 
ficrihunda)  in  this  forest,  of  which  we  have  cut  a  few  for  the 
Lahore  market,  but  the  wood  is  so  heavy,  that  I  fear  it  will  be 
a  long  time  before  the  treacherous  Ravi  yields  up  the  logs  at  the 
Shdhdara  Depot. 

We  saw  our  first  bear  to-day,  and  this  fact  will,  I  think,  show 
that  they  are  not  the  common  ^' blackberries  on  every  hedge '' 
that  some  people  try  to  make  one  believe;  here  have  we  been 
tramping  for  three  weeks  over  all  sorts  of  country  and  never 
caught  a  glimpse  of  one ;  I  do  not  say  we  ever  tried  to  find  one, 
but  still,  considering  the  extent  of  country  we  have  covered,  we 
should  have  seen  some  were  they  so  very  common.  Our  bear 
happened  to  us  in  this  wise^ — we  had  just  come  in  from  Bhandal 
and  settled  down  comfortably  for  the  evening,  when  on  the 
opposite  side  of  the  stream  my  eye  caught  a  small  black  object 
among  the  tall  balsams ;  I  thought  it  moved,  but  was  not  certain, 
and  lazily  regarded  it,  after  looking  for  about  ten  minutes  I  felt 
sure  it  moved,  and  presently  in  ran  an  excited  guddi  with  the 
news  of  a  bear,  and  showed  me  my  black  spot;  we  huddled  on 
our  clothes  and  boots  as  fast  as  we  could,  and  ran  down  to  the 
stream  and  across ;  then  a  pumping  pull  to  a  spur  above  where 
we  had  seen  the  bear,  there  he  was,  sure  enough,  but  rather 
indistinct  in  the  darkening  daylight,  among  the  tall  balsams; 
we  tried  to  get  nearer,  but  the  ground  and  jungle  would  not 
admit  of  it,  so  there  was  nothing  left  but  to  **draw  a  head"  on 
** friend  bruin,''  (as  the  writers  in  the  "Asian''  have  it,)  and  as 
I  .was  firing  with  a  smooth  bore  at  sixty  yards,  I  had  to  aim 
carefully ;  1  hit  him,  but  saw  that  he  went  away,  however  I  ran  to 
the  place  and  found  blood,  which  we  tracked  for  some  distance, 
and  then  had  to  give  up  as  it  was  nearly  dark ;  as  luck  would  have 
it,  this  was  the  only  day  on  which  1  was  without  a  rifle ;  I  had 
carried  it  with  me  every  day  till  we  got  to  Bhandal,  and  had  be- 
come -so  sceptical  of  bears,  that  I  left  it  at  the  Bhandal  Forest 
House !  Along  the  road  from  Bhandal  I  saw  a  good  deal  of 
Osmunda  recalls,  but  nothing,  except  barren  fronds. 

Next  day  (10th  July)  we  left  our  camp  standing  at  Pringal, 
and  walked  up  to  within  3  miles  of  the  Padri  Pass,  the  road  is 
a  very  fair  one,  passable  for  ponies  all  the  way,  but  is  very  uneven. 
It  rair.ed  heavily  at  times  during  the  day,  but  cleared  again.  The 
forests  up  the  Bhandal  valley,  lying  as  they  do  near  a  fair  float- 
ing stream  have  been  nearly  cleared  of  all  good  trees,  and  will 
require  much  time  to  recover.  We  saw  another  bear  to-day,  a 
long  way  off  on  the  opposite  side  of  the  valley,  much  too  far  for 
us  to  go  after  him.     The  ferns  near  Langera  and  above, are  very 
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^od,  especially  in  a  damp  comer  under  a  cliff  just  under  the 
village.  I  found  in  one  spot  Osmunda  Claytoniana  ;  Polypodivm 
phegoptms;  Atkyniiim  Jimbriaium  ;  Ayoidinm  TAomsoni;  Zastrea 
iparsa  ;  and  a  variety  of  A.  Filix  famina — higher  up  towards 
the  Pass  some  very  fine  Cheilanthes  9ubvillo9a  and  Cystopteris  fra- 
ffilis.  I  have  not  yet  found  Asplenium  oiride,  at  which  I  am 
rather  surprised^  as  I  fully  expected  to  get  it  about  this  part. 

Next  day  we  retraced  our  steps  to  Bhandal ;  the  day  after^  a 
long  march  into  Manjir,  where  lives  the  ex-Raja  of  Chamba^ 
Oopal  Singh^  who  was  deposed  by  the  British  Government  in 
favor  of  his  son.  Raja  Sham  Singh^  who  is  at  present  a  minor. 
The  road  from  Bhandal  to  Manjir  is  very  fair  to  the  crossing  of 
the  Siul  river^  then  there  is  a  rather  tiring  pull  to  the  top  of  the 
range^  and  then  a  vile  road  down  to  the  village  of  Manjir. 

On  the  ISth  I  went  back  to  my  head^quarters  Kalatope.  From 
Manjir^  there  is  an  excellent  road  along  the  river  to  a  fine  wooden 
bridge  across  that^  and  then  at  an  easy  gradient  up  to  Pokri. 
I  rode  so  far  and  walked  the  rest;  at  the  bottom  of  the  hill  below 
Pokri  I  found  anew  fern  (to  me),  which  has  been  pronounced  by 
the  Kew  authorities  to  be  NotAolana  vellea  ;  I  missed  it  on  my 
first  journey  this  way,  and  yet  it  is  qnite  common  here.  After 
leaving  Pokri  I  went  down  to  the  river  Ravi  and  crossed  on  "  mus- 
sucks/'  and  then  took  a  bee  line  up  to  the  Chil  Bungalow^  and 
home  through  the  Kalatope  forest.  I  expected  to  find  the  usual 
"drais''  or  "samai"  with  a  charpoy  at  the  river  to  take. me 
across,  but  was  disagreeably  surprised  to  find  only  a  big  mussuck, 
and  on  this  I  had  to  lie  somehow  with  my  feet  dangling  in  the 
water ;  however  it  was  a  novelty,  and  that  is  something  to  be 
thankful  for.  T  reached  home  by  3  o^clock  in  the  afternoon,  after 
a  very  hot  and  tiring  walk  through  Chil  forests. 

Since  writing  my  journal  I  see  a  letter  from  '•'  B.  P.  " 
asking  me  about  the  "  JiiM  punjabensis"  He  is,  I  think,  right 
in  what  he  says,  but  the  names  are  so  puzzling,  that  I  am  not 
yet  clear  which  is  Pislacia  and  which  Rhtts,  and  must  look  out 
for  the  flowers  this  year  (1888).  The  local  name  for  Pislacia  ap- 
pears to  be  *'  Kakkr^ran, "  for  no  one  seems  to  understand  "  Kak- 
kar.'^  I  am  now  disposed  to  think  that  all  the  trees  I  have  noticed 
are  Pistacia  and  none  RAu3  punjabensis,  I  have  seen  a  good 
deal  of  Pistacia  wood  in  Chamba,  and  its  color  seems  much  lighter 
than  the  Simla  wood ;  it  takes  a  beautiful  polish,  but  is  certainly 
given  to  warping  as  *^  B.  P.''  points  out. 

J.  C.  McDoNELL. 


THE  BALSAM. 


This  favourite  annual  is  one  of  the  best  we  have  for  brighten. 
ing  up  our  gardens  in  the  rains,  andduringthefiowerlessmontiis 
in  the  beginning  of  the  cold  season.    The  wild  species,  Impatient 
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BaUamina,  from  which  our  garden  varieties  have  sprung,  is  a 
native  of  India,  and  is  principally  found  growing  in  damp, 
shady  places  in  the  lower  Himalayan  valleys.  The  wild  plant 
has  a  beauty  of  its  own,  but  from  a  florist's  point  of  view  it  is 
not  to  be  compared  with  the  variously  colored,  double  flowering 
cultivated  varieties.  It  is  grown  in  most  of  the  European  and 
Native  gardens  throughout  the  country,  but  unless  the  plants 
have  been  raised  from  imported  seeds,  the  varieties  met  with  are 
not  far  removed  from  the  wild  species.  It  is  possible  to  raise 
plants  from  Indian  grown  seed  with  flowers  little  inferior  to 
those  of  the  best  Camellia  and  (tarnation  flowered  varieties  of 
European  nurserymen's  catalogues,  and  as  raising  one's  own  seeds 
is  a  pleasing  and  profitable  occupation,  I  shall,  further  on,  describe 
the  most  certain  method  of  securing  a  strain  of  good  acclimatized 
balsams.  The  coarse  weedy  strains  will  exist  without  any  care 
or  trouble,  but  in  order  to  have  well  grown  plants  of  good  va- 
rieties in  flower  from  July  until  November,  a  little  attention 
has  to  be  paid  in  selecting  the  dates  for  sowing,  and  also  to  their 
treatment  during  progress  of  growth. 

The  first  sowing  should  be  made  in  the  beginning  of  June, 
and  continued  every  fortnight  until  the  beginning  of  September. 
The  seed  pots  should  be  jcept  under  the  shade  of  a  tree,  or  covered 
by  mats  or  any  suitable  shading  material  until  the  seeds  germi- 
nate. As  soon  as  they  have  germinated,  shade  should  be  gradu- 
ally withdrawn  until  the  seedlings  are  able  to  stand  full  exposure 
to  the  sun.  When  the  seedlings  are  two  or  three  inches  high, 
they  should  be  potted  singly  into  small  pots,  and  again  shaded 
for  a  day  or  two  until  they  have  made  fresh  roots.  In  the  course 
of  ten  days  or  a  fortnight  they  will  be  ready  for  a  shift  into  a 
larger  sized  pot,  and  the  same  process  should  be  continued  until 
the  Sower  buds  begin  to  appear.  In  order  to  have  good  speci- 
men plants,  three  shifts  should  be  given  during  their  progress  of 
growth,  but  if  time  cannot  be  spared,  and  if  the  proper  sizes  of 
flower  pots  are  not  to  be  had,  only  two  shifts  need  be  given.  It 
is  a  good  plan  to  see  that  the  maU  does  not  neglect  to  shift  them 
as  soon  as  ready,  and  that  he  uses  the  proper  sized  pot.  As  a 
rule,  when  left  to  his  own  devices,  he  will  transplant  them  from 
the  seed  pot  into  one  of  the  largest  he  can  lay  bold  of.  The  re- 
sult of  his  treatment  is  tall  weedy  plants  or  total  loss  from 
sourness  of  soil  and  damp.  The  gradual  transplantation  from 
a  small  sized  pot  into  a  larger,  is  a  very  important  matter,  and 
should  never  be  neglected  when  specimen  plants  are  desired. 
The  soil  should  be  light  and  rich,  and  the  pots  thoroughly  drain- 
ed. I  find  the  following  to  be  a  very  suitable  mixture  of  soil, 
viz.,  one  part  loam,  one  part  old  cow  or  stable  manure^  one 
part  leaf  mould  and  one  part  sharp  river  sand.  Water  liberally, 
but  take  care  that  the  soil  in  the  pots  never  becomes  sour  owing 
to  defective  drainage. 
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In  order  to  save  seeds  from  the  Camellia  and  Carnation  flow- 
ered varieties  sent  out  to  this  country  by  European  nurserymen, 
the  sowings  made  from  the  beginning  to  the  middle  of  July, 
should  be  specially  looked  after.  Sowings  made  previous  to  that 
time  generally  fail  to  produce  seed,  owing  to  danjp,  and  those 
made  later  fail  owing  to  cold.  When  the  plants  are  densely 
branched,  thin  out  the  lateral  shoots,  so  as  to  allow  of  all  those 
remaining  to  stand  clear  of  each  other.  If  the  strain  is  a  good 
one,  the  flowers  will  be  very  double,  hence  many  may  fail  to  pro- 
duce seed,  and  those  that  do,  only  produce  it  in  small  quantities. 
As  they  seldom  all  fail  to  produce  a  few  seed  pods  in  October  and 
November,  a  few  ripe  seeds  are  generally  obtainable.  These 
should  be  carefully  stored,  and  kept  until  the  following  July,  and 
sown  between  the  beginning  and  middle  of  that  month.  The 
flowers  from  the  acclimatized  seed  of  the  first  season  are  invari- 
ably of  poor  quality.  Many  are  single  and  semi-double,  and  a 
few  double,  but  inferior  to  the  flowers  of  the  previous  season, 
grown  from  imported  seed.  The  best  double  flowering  plants 
should  be  selected  as  seed  bearing  stock,  and  kept  as  far  as  possi- 
ble from  the  plants  with  single  and  semi-double  flowers.  If 
selection  and  isolation  is  carefully  attended  to,  it  will  be  found 
that  the  proportion  of  good  double  flowers  will  increase  yearly, 
and  in  the  fourth  season/ out  of  hundreds  of  plants  scarcely  any 
single  or  semi-double  flowers  will  be  met  with.  The  strain  of 
acclimatized  balsams  you  thus  secure  will  seed  freely,  and  possess 
flowers  nearly  of  equal  merit  to  those  of  the  best  imported  va- 
rieties. They  are  also  much  hardier  and  not  so  subject  to  damp 
off  during  periods  of  excessive  rainfall. 

W.  G. 


A  TREE  YIELDING  BALSAM  OF  COPAIBA  IN  THE 
GHAT  FORESTS  OF  COORG. 

This  promises  to  be  a  valuable  discovery.  Its  history  is  rather 
a  curious  one.  Mr.  A.  L.  Tod,  who  for  some  years  has  been 
resident  in  these  forests,  happened  on  a  tree  two  or  three  years 
ago,  which  when  cut  into  yielded  an  oily  liquid,  which  gushed 
out  copiously  from  fissures  in  the  heart  of  the  tree.  He  did 
not  think  much  of  it  at  the  time,  but  a  month  or  two  ago,  I 
shewed  him  a  compilation  of  information  all  about  rubbers, 
published  \)j  Messrs.  A.  M.  and  J.  Ferguson  of  Colombo,  the 
editors  of  that  useful  periodical  *'  The  Tropical  Agriculturist.'^ 
Amongst  the  various  papers  about  rubbers  collected  in  their 
little  book  is  one  by  Mr.  Cross  relating  his  experiences  whilst 
hunting  up  Ceara  and  Para  rubbers,  and  also  a  short  account  of 
the  BsJsam  of  Copaiba  tree.  On  reading  this  Mr.  Tod  said  at 
once  that  his  oil  tree  behaved  exactly  like  the  Copaiba  tree 
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described  by  Mr.  Cross.  He  did  not  know  what  the  tree  was 
like,  nor  where  to  look  for  it.  Luckily,  however,  he  was  making 
a  clearing  for  a  teak  plantation  at  Kootampolle  at  the  bottom 
of  the  Perambadi  Ghaut,  so  orders  were  given  to  the  fellers  to 
report  any  tree  which  spouted  any  liquid  from  its  centre.  It 
was  not  long  before  one  was  found,  and  some  of  the  liquid 
collected.  It  was  a  thick  oily  substance  of  a  claret  red.  On 
comparing  it  with  the  medicinal  Balsam  of  Copaiba,  I  find  the 
latter  is  not  so  thick  and  is  a  yellow  colour,  and  also  has  a  more 
pungent  odour,  though  thQre  is  no  doubt  that  our  liquid  has  the 
characteristic  smell  in  a  less  degree. 

I  have  just  returned  from  an  expedition  to  Kootampolle, 
where  Mr.  Tod  and  I  had  a  great  search  for  the  tree.  The 
clearing  had  in  the  meanwhile  been  burnt,  and  the  tree  therein 
charred,  so  that  we  had  little  to  go  on,  except  the  leaves  which 
bad  been  gathered  from  it,  and  on  cutting  into  the  truuk  we 
saw  the  structure  of  the  wood.  We  also  noticed  that  it  was 
not  a  buttressed  tree.  These  two  points  were  indeed  all  we  had 
to  go  on  for  a  long  time,  for  in  these  heavy  evergreen  forests, 
it  is  very  little  that  can  be  seen  of  the  leaves  of  a  tree  unless  of 
very  peculiar  shape.  The  first  day  we  were  quite  unsuccessful. 
The  second  we  btfgan  by  searchmg  this  clearing,  and  soon  found 
several  stumps  which  had  the  liquid  still  standing  in  them,  so  it 
was  evidently  a  fairly  common  tree.  We  then  looked  very  care- 
fully round  the  edge  of  the  adjoining  jungle,  and  at  last  found 
a  tree.  After  that  it  was  comparatively  plain  sailing  as  we  soon 
caught  the  characteristics  of  the  bark  and  habit  of  trunk,  which 
is  pretty  nearly  all  that  one  has  to  go  on  in  these  forests. 

Unfortunately  the  tree  has  neither  flower  nor  fruit  at  this 
time  of  year.  But  Mr.  Tod  is  going  to  have  one  felled  every 
now  and  then  until  he  can  get  the  flower.  The  leaves  are 
somewhat  like  the  Plerocarpus  marsupiumj  but  very  irregular  in 
size,  varying  from  2  to  5  inches,  also  in  shape,  being  sometimes 
lanceolate  sometimes  ovate.    I  enclose  a  few  specimens. 

I  am  sending  the  liquid  home  to  be  reported  on.  From  the 
second  tree  we  operated  upon,  we  obtained  two  difierent  liquids. 
The  one  the  thick  oily  stuff  already  described,  and  the  other  a 
yellow  watery  fluid  with  a  very  disagreeable  smell.  I  thought 
at  the  time,  that  this  would  turn  out  to  be  the  true  balsam  of 
copaiba,  and  so  sent  off  some  of  it  to  England,  as  well  as  the 
oily  fluid.    But  on  further  examination  I  fear  it  is  useless. 

I  will  send  the  London  report  on  the  liquid  to  the  "  Forester  '* 
as  soon  as  I  receive  it. 

P.  B.  D. 
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EBSULTS  OF  FOREST  METEOROLOGY  AS  HITHEB. 

TO  PUBLISHED  BY  EBERMAYER  IN  GERMANY 

AND  FAUTRAT  IN  FRANCE  * 

Ih  order  to  find  what  effects  forests  have  upon  the  atmosphere 
and  climate  of  a  country^  the  first  step  is  to  ascertain  the  actual 
conditions  of  the  air  inside  and  outside  the  forest. 

Ebermayer's  work,  published  in  1873^  shows  that  4*7  feet  above 
the  ground,  the  air  inside  good  forests  in  Bavaria  is  1^*8  cooler 
than  the  air  outside.  In  the  crowns  of  the  trees,  which  we  may 
take  as  40  feet  high,  the  air  is  0^*7  cooler  than  the  air  outside  at 
4' 7  feet  from  the  ground.  Fautrat,  in  experiments  which  suc- 
ceeded those  of  Ebermayer,  went  further  by  ascertaining  the 
temperature  of  the  air  outside  of  the  forest  also  at  a  greater  height. 
He  observed  at  four  places,  namely  4*6  feet  above  the  ground 
inside  and  outside  of  the  forest,  and  at  45*9  feet  above  the  ground 
inside  and  outside.  Taking  again  the  lower  observatory  outside 
the  forest  as  the  standard  of  comparison,  his  results  are  shown 
by  the  following  statement,  vide  Fig.  1. 

I  subjoin  a  statement  of  similar  form  with  Ebermayer's  results, 
vide  Fig.  2. 

Fautrat  obtained  his  figures  as  the  means  of  daily  minima 
and  maxima,  Ebermayer  as  the  means  of  8  a.m.  and  5  p.m.  ob- 
servations. Neither  figures  are  therefore  true  means,  and  it  must 
be  reoaembered  that  the  true  means  might  give  quite  different 
comparative  results.  For  instance,  Ebermayer's  figure  —  1^*8 
near  the  ground  inside  of  the  forest  changes  into  —  0^*4  when 
the  means  are  calculated  from  Ebermayer^s  daily  minima  and 
maxima. 

Until  true  means  have  been  ascertained,  we  can  only  give 
the  general  results  of  observations  in  Central  Europe  as  follows. 
The  mean  between  daily  maxima  and  minima  is  in  th^  forest  4*6 
feet  above  the  ground,  about  I^  Fahrenheit  less  than  in  the  same 
height  on  a  meadow  outside*  At  46  feet  from  the  ground,  just 
above  the  crowns  of  the  trees,  the  air  of  the  forest  and  of  the  land 
outside  is  of  the  same  temperature,  and  a  trifle  (0^'2F.)  higher  than 
4*6  feet  above  the  ground  outside. 

Small  as  the  differences  of  temperature  are,  it  must  be  borne  in 
mind  that  very  considerable  effects  may  take  place,  accompanied 
by  comparatively  insignificant  changes  of  temperature  in  the  air, 
which  interchanges  so  easily.  In  India  the  differences  of  tem- 
perature will  be  very  much  greater  than  in  Central  Europe. 

The  diagram  (i^.  8)  shows  what  influence  the  elevation 
above  the  ground  and  the  forest  had  upon  daily  minimum  and 
maximum  temperatures. 

*  All  metsores  ia  Engliih  iacbes  and  feet,  and  all  tempenitiir«s  in  degtMi 
Fahrenheit. 
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Taking  the  temperatures  4'6  feet  above  the  ground  oateide  of 
the  forest  as  standard^  we  find  in  all  the  other  positions  the  mini- 
ma higher  and  the  maxima  lower.  The  differences  are  not  equal* 
bat  they  average  about  1  degree  in  the  French  experiments  and 
8  degrees  in  Germany. 

Ebermayer  determined  the  vapor  tension  inside  the  forest  and 
outside  at  a  height  of  4*7  feet.  He  found  it  0*81  inch  inside 
and  0'80  inch  outside.  These  figures  differ  so  little,  that  we 
may  say  the  tensions  are  practically  the  same.  If  therefore 
Ebermayer  found  the  relative  humidity  more  in  the  forest  than 
outside,  the  difference  must  almost  entirely  be  accounted  for  by 
the  lower  temperature  inside  of  the  forest.  His  figures  are  85^ 
inside  TH%  outside, 

Fautrat  has  for  deciduous  forest  at  the  height  of  the  crowns 
f45*9  feetj  78%  and  70%  respectively.  For  pine  forest  he  has 
following  percentages  :— 

Relatire  hamiditr. 
Imide.  QuUUe. 

89-4  feet  height,  ...  ^%X  6l«|o 

4-6  feet  height,  ...  li%  60«|^ 

Taking  all  the  above  data  together,  we  may  conclude  that  near 
the  ground  the  vapor  tension  inside  and  outside  the  forest  were 
practically  the  same,  that  the  relative  humidity  near  the  ground 
was  in  the  forest  about  70%,  at  the  heig^ht  of  the  crowns  over 
the  forest  75%,  near  the  ground  outside  65%,  and  at  the  height 
of  the  crowns  outside  of  the  forest  also  63  % .  These  are,  however, 
merely  approximate  figures,  sufficient  to  give  a  general  idea 
of  what  differences  prevail.  The  real  determination  of  the  mean 
relative  humidity,  taking  in  all  hours  of  day  and  night,  cannot  be 
said  to  have  been  made  in  these  cases,  and  the  results  migrht  be 
different  if  the  real  means  were  ready  for  comparison.  (Whilst 
Fautrat  found  the  outer  air  comparatively  richer  in  vapor  higher 
up,  the  experiments  at  Dehra  Dun  in  1888,  show  the  air  at  66 
feet  to  have  about  5%  less  relative  humidity  than  at  4  feet  from 
the  ground). 

Assuming  it  to  be  proved  that  the  air  in  the  forests  is  relative- 
ly moister,  it  depends  now  how  much  interchange  takes  place 
between  the  air  in  the  forests  and  the  outer  atmosphere.  Before 
however  this  can  be  traced,  a  further  examination  is  of  the  utmost 
value,  to  determine  the  temperature  and  the  moisture  of  the  air 
above  the  forest  and  above  the  outer  land  at  a  height  about  double 
that  of  the  forest  trees.  This  has  apparently  not  yet.  been  done 
in  Europe,  and  it  would  give  very  important  results  in  India, 
where  all  the  effects  of  the  forests  must  be  greatly  intensified, 
owing  to  the  hot  climate  and  the  great  changes  in  the  state  of 
moisture  during  different  seasons  of  the  year. 

As  regards  the  rainfall,  Ebermayer  made  no  comparative  ex- 
periments between  the  forests  and  the  outsidoi  but  he  believes 
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that  in  uniform  plains  the  inflaence  of  the  forest  upon  the  quan- 
tity of  rain  is  very  small.  It  increases  with  the  elevation  above 
the  sea,  and  in  summer. 

Fsutrat  set  up  rain  gauges  over  the  forest  and  at  the  same 
heights  above  the  ground  outside.  Taking  deciduous  and  pine 
forest  together,  he  obtained  35*1  inches  of  rain  over  the  forest, 
and  33*3  inches  of  rain  over  the  outer  land  in  a  year.  This 
means  a  difference  of  5  per  cent,  in  favor  of  the  forest. 

In  view  of  this  result  I  must,  however,  refer  to  the  undoubted 
fact  that  especially  in  oold  weather  the  more  elevated  rain  gau- 
ges receive  less  rain  than  those  nearer  to  the  surface,  so  much  so 
that  in  one  case  the  rain  collected  at  a  higher  elevation  was  only 
one-half  of  that  collected  near  the  ground.  If  we  consider  the 
npper  limit  of  the  forest  as  a  second  surface,  and  apply  the  above 
rule  to  it,  the  rainfall  on  this  surface  (formed  by  the  crowns  of 
the  trees)  should  equal  that  near  the  ground  outside.  The  rain- 
fall on  the  raised  platform  over  the  outer  land  should  be  less  than 
near  the  ground  outside.  Hence  naturally  the  rainfall  on  the 
high  platform  outside  will  be  less  than  amongst  the  crowns  of 
the  trees,  and  this  fact  might  thus  prove  nothing  at  all  in  favor 
of  the  forest.  This  applies  also  to  Mons.  Fautrab's  results. 
The  matter  should  be  further  enquired  into  by  having  also  rain 
gauges  near  the  ground  outside,  and  also  at  a  height  double  that 
of  the  trees  over  the  forest  as  well  as  outside. 

Fautrat  placed  also  rain  gauges  on  the  ground  inside  of  the 
forest.  The  comparison  between  the  results  with  rain  gauges 
near  the  ground  and  with  rain  gauges  above  the  crowns  of  the 
trees  shows  how  much  rain  was  intercepted  by  the  foliage.  Faut- 
rat found  the  interception  equal  to  40  per  cent,  of  the  rainfall 
which  reached  the  upper  surface  of  the  forest. 

Ebermayer's  figure  obtained  from  seven  stations  is  26  per  cent. 
Fautrat  had  only  two  stations.  Giving  in  the  case  of  each  author 
credit  for  the  number  of  stations,  we  arrive  at  the  round  average 
figure  of  30  per  cent,  as  the  interception  of  rain  caused  by  the 
foliage  of  fully  stocked  forests  (pine  and  deciduous)  in  Central 
Europe. 

Ebermayer  and  Fautrat  have  both  made  experiments  regard- 
ing the  quantity  of  ozone  in  the  air  of  forests.  There  is  not 
much  difference  in  the  proportion  of  ozone  at  different  heights 
and  inside  and  outside  of  the  forests.  The  results  deserve  atten- 
tion on  account  of  the  remarkable  agreement  between  the  ozone 
and  the  mean  temperatures  as  given  by  each  of  the  authors. 
Fig,  4.    There  is  least  ozone  near  the  ground  inside  of  the  forest. 

Ebermayer  made  a  series  of  other  observations,  of  which  the 
most  striking  results  are  given  in  the  following. 

He  determined  the  temperature  of  the  soil  at  various  depths 
from  the  surface  to  3'7  feet,  inside  of  the  forest  and  on  the  sta^ 
tions  in  the  meadows  outside. 
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iDiide  of    Ontiideof 
tbe  forest,    the  forest. 

Mean  temperature  of  the  soil 

at  8-7  feet  depth,  ...  18°-2        25*^-0 

Difference, 6°-8 

The  soil  at  3*7  feet  depth  is  thus  on  the  mean  of  a  whole  year 
6°*8  cooler  than  outside. 

The  temperature  inside  of  the  standing  trees  was  ohserved,  and 
from  two  daily  readings  averages  were  calculated  for  the  whole 
year. 

Height  above  Temperature  in  the  forest ; 

the  ground.  of  the  trees,  of  the  air. 

Abont  40  feet  in  the 

crown  of  the  trees,     ...  47*8        48-9 

About  4-7  feet,  ...  45*7        478 

In  the  crown  the  trees  are  1^*1  cooler  than  the  air,  near  the  hase 
(4*7  feet)  the  trees  are  %^'l  cooler  than  the  forest  air  surround- 
ing them. 

Another  experiment  of  Ebermayer  was,  that  he  set  up  small 
vessels  with  1  square  foot  open  surface,  inside  and  outside  of  the 
forest.-  He  sheltered  the  vessels  from  sun  and  rain,  and  left  free 
access  to  the  wind.  He  tilled  the  vessels  with  water,  then  with 
moistened  earth,  then  with  moistened  earth  covered  in  the  forest 
by  leaf  mould. 

The  evaporation  of  water  in  these  vessels  when  water  or  mois- 
tened earth  was  used,  was  in  the  forest  only  S7  per  cent,  of  what 
it  was  outside. 

When  the  vessel  with  moist  earth  in  the  forest  was  covered 
with  leaf  mould,  the  evaporation  was  only  16  per  cent,  of  that 
which  took  place  during  the  same  years  outside  the  forest,  in 
a  vessel  not  covered  with  leaf  mould,  but  otherwise  treated  in  the 
same  way. 

The  above  facts  must  be  well  understood,  otherwise  they  will 
mislead.  They  are  not  meant  to  indicate  the  amount  of  evapor- 
ation which  really  goes  on  under  usual  circumstances  in  a  forest 
and  on  the  land  outside. 

We  find  that  the  air  inside  of  the  forest  is  in  a  state  which 
favors  evaporation  much  less  than  the  air  outside,  but  the  forest 
soil  retains  water  and  keeps  up  evaporation  at  times  when  the 
evaporation  outside  is  almost  nil  for  want  of  water  in  the  soil. 
Further  there  is  all  the  evaporation  in  the  foliage  of  the  trees 
to  be  placed  against  the  evaporation  in  low  grass  on  the  mea- 
dows. The  lower  temperature  of  the  air  in  the  forest,  the  greater 
degree  of  moisture,  and  the  diminution  of  the  wind^,  are  three 
causes  bringing  about  the  small  amount  of  evaporation  from 
vessels  with  water  or  wet  soil  exposed  to  the  forest  air.    The  ac- 
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tnal  evaporation  in  the  forest  the  whole  year  roand  must,  however, 
he  80  maoh  greater  than  in  the  grass  land  outside,  as  the  total 
prc^ortion  of  rain  water  which  flows  off  over  ground  and  under 
ground  is  less  in  the  forest  than  on  the  grass  land  outside. 

H.  Wabth. 


THE  BED  SANDERS,  (No.  III). 

TO  THB  BDITOB  OF  THE  '^INDIAN  FOBBSTBB.*' 

Sm,— :I  shall  be  glad  to  be  permitted  to  add  a  few  remarks  to 
H.  H.  Y.'s  account  of  the  Bed  Sanders  tree  at  page  137  of 
the  March  Number. 

I.  Red  Sanders  only  occurs  in  one  or  two  localities  in  the 
Eumool  District ;  one  or  two  trees  here  and  there  may  be  found 
on  the  Nallamallais,  but  the  chief  place  is  a  small  corner  in  the 
Yellikonda  Ban^e.  It  also  sometimes  crosses  that  range  into 
the  NeUore  District,  and  I  have  seen  it  especially  on  the  Nellore 
side  of  the  Dom&l  Pass  from  Badv^l  to  Nellore.  The  chief 
home  of  the  tree  is  in  the  Palkonda  or  Sheshachellum  HiUs  of 
Cuddapah  and  North  Arcot. 

n.  I  fear  it  is  not  easy  to  reconcile  H.  H.  T.'s  statements  in 
*a  (1)'  and  ^  a  (3)',  and  I  cannot  help  thinking  there  must  have 
been  some  misprints.  The  temperature  of  the  Palkonda-  Hills 
does  not  vary  very  greatly.  In  tne  shade  it  probably  varies  only 
from  a  minimum  of  70°  to  a  maximum  of  110°  ;  in  the  sun  the 
midday  heat  is,  of  course,  very  great,  and  the  forest  being  very 
open  and  rocky,  a  large  amount  of  heat  is  absorbed  by  the 
rocks  and  boulders  at  the  surface  among  which  the  trees  grow. 

II.  b.  The  Palkonda  and  other  hills  on  which  the  Bed  San- 
ders occurs  are  chiefly  composed  of  sandstones  and  shales  of  the 
flubmetamorphio  series.    The  annexed  rough  sketch  shews  the 

Palkonda  HUla. 


Edge  of 

Myaore 

y.          plateaa. 

+       +       +       + 

+ 

4 

Metamorphic. 

N^              Caddapah 

^r^ 

Silnrean. 
general  section  of  the  hills  which  the  Bed  Sanders  chiefly  affects, 
as  far  as  I  have  been  able  to  judge.    Long  years  of  firing  and 

2b 
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cattle-grazing  have  converted  the  little  soil,  which  covered  the 
hills,  into  a  mass  of  hooldera  with  still  a  considerable  amonnt 
of  red  earth  in  pockets  and  hollows,  and  underneath  the  rocks. 

III.  There  is  verj  little  to  go  upon  in  judging  what  dimen* 
sions  the  tree  can  attain  ;  but  while  I  agree  with  H.  H.  Y. 
that  3  to  4^  feet  is  probably  about  the  maximum  girth,  I  am 
sure  that  in  good  localities,  lied  Sanders  could  reach  50  to  60  feet 
in  height  or  even  more.  As  for  the  actual  size  of  the  trees 
*  in  the  forest,  some  of  the  better  protected  areas  shew  good 
poles  of  30  to  40  feet  high,  with  a  girth  of  2  to  3  feet|;  but  this 
is  quite  exceptional,  and  the  bulk  of  the  forests  consists  of  poles 
of  much  smaller  size. 

The  present  good  condition  of  the  Bed  Sanders  trees  com- 
pared to  other  species,  is  entirely  due  to  the  results  obtained  by 
its  having  been  for  some  years  a  ^  reserved '  tree  forbidden 
to  be  cut. 

XI.  H.  H.  Y.  will  be  glad  to  hear  that  a  sample  area  has 
been  taken  in  the  Kodiir  plantation,  and  that  the  trees  in  it  were 
on  the  1st  April  last  carefully  measured  and  recorded,  so  that 
we  may  hope  by  regular  yearly  measurements  to  obtain  some 
important  data  for  the  determination  of  the  rate  of  growth. 

Other  sample  areas  will  be  taken  on  the  Palkonda  Hills  at 
Ballakonda  and  Bolamadugu,  and  possibly  in  other  places  as 
well,  as  for  instance  in  the  Laxikamalais,  near  Sidhout,  where,  in 
one  or  two  places,  the  growth  is  very  fair. 

A.  V. 

FURLOUGH. 

TO  THB  BDrrOB  OF  THE    ''INDIAN  FOBBSTBR.'* 

Sir, — Is  not  W.  M,  6.  mistaken  in  stating  that — 

The  ''fortunate''  may  spend  6  years  of  his  service  on  furlough, 
tke  unfortunate  can  only  spend  Z. 

It  seems  to  me  he  has  not  clearly  distinguished  the  favors  of 
the  fortunate,  nor  sufficiently  stated  the  penalties  of  the  unfor- 
tunate* 

There,  are  three  classes  of  Leave  Rules — not  counting  Mili- 
tary—obtaining in  our  small  Department,  viz. : — 

(a).    For  officers  appointed  by  Secretary  of  State. 
These,  under  Section  92,  Civil  Pension  Code,  count  their  fur- 
lough or  part  of  it  under  Chapter  V .,  Civil  Leave  Code,  as  service, 
(i).    For  officers  named  in  Schedule  B.,  Civil  Leave  Code, 
who  are  admitted  to  the  better  leave  rules  of  Chap- 
ter v.,  but  do  not  count  any  of  such  furlough  as 
service, 
(c).    For  the  "unfortunates''  not  coming  under  (a)  or  (b) 
the  Rules  of  Chapter  X.,  what  one  really  requires  is 
that  all  of  us  should  be  allowed  furlough  under 
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Chapter  V.,  Civil  Leave  Code^  acid  to  count  such 

fiirloagh  for  service  under  section  92^  Civil  Pension 

Code. 

It  18  very  little  use  to  give  a  man  leave  for  2  years  after  8 

years'  service,  as  first  he  cannot  possibly  live  in  England  on  his 

miserable  half  pay  for  that  time,  and  second  he  knows  that  every 

day  so  spent  at  home  entails  an  extra  day's  service  in  India 

when  he  is  older. 

Taking  these  facts  into  consideration,  and  also  the  rule  that 
service  under  22  years  of  age  does  not  count,  isn't  this  a  relic 
of  the  old  days  when  the  object  of  Oovernment  was  to  exclude 
every  European,  not  being  a  Civilian  or  a  Military  man,  from 
India,  and  is  it  not  high  time  for  us,  with  due  regard  to  rules 
about  memorials,  to  represent  our  grievances,  and  see  what  can 
be  done  to  better  our  position? 

D.  C.  P. 


ODINA  WODIER. 

'TO  THE  EDITOR  OP  THE  "INDIAN  FOaSSTEB." 

Ds/ia  Sir, — ^I  notice  a  curious  mistake  in  a  letter  signed  A.  V. 
in  the  "  Forester ''  for  April,  about  the  Odina  Woodier,  which  may 
as  well  be  corrected,  as  the  fable  is  related  on  the  authority  of 
the  Inspector  General  of  Forests. 

I  have  the  very  best  authority  for  saying  that  in  Madras,  as 
elsewhere,  so  far  as  I  know,  the  leaves  of  the  Odina  Wodier  drop 
off  punctually  as  soon  as  the  hot  weather  comes  on,  and  never 
appear  again  till  the  weather  is  (comparatively)  cool,  and  we  can 
do  very  well  without  them. 

An  Old  MADEiissi. 

PAPER  FROM  PINE. 

One  of  the  most  astonishing  results  of  the  wood-pulping  and 
paper-making  processes  lately  introduced,  says  an  American 
paper,  is  the  conversion  of  the  whole  of  a  sapling  pine  into 
paper,  without  any  waste.  In  Massachusetts,  and  others  of 
the  New  England  States,  there  are  large  growths  of  these  pines, 
which  are  too  small  for  box  boards,  and  which  will  not  pay  for 
the  cutting  in  most  localities  when  used  for  firewood.  These  will 
average  6  inches  or  8  inches  at  the  butt,  are  smooth  barked, 
and  when  growing  in  clusters  are  quite  tall.  The  limbs  project 
in  joints  around  the  tree,  leaving  a  space  between  them  of  from 
IS  inches  to  24  inches  of  perfect  stock.  These  trees  are  now  cut 
for  paper  stock,  and  trunks,  limbs,  bark,  and  the  needle-like  leaves 
are  all  worked  up  by  mechanical  and  chemical  processes  into 
roofing  and  other  paper  and  pasteboard.  It  is  said  that  the 
saving  of  the  limbs  and  the  bark  of  the  tree  now  pays  for  the 
whole  cost  of  the  wood. — Timber  Trades  Journal. 
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THE  DEMARCATION*    OF  FORESTS  IN  KULU, 

{Punjab  ERmalaya,) 

Thebb  is  not  mnch  deodar  forest  in  the  Punjab  which  actually 
belongs  to  the  British  Government.  The  greater  part  of  it  lies 
on  the  Chenab^  the  Ravi  and  the  Satlej.  These  forests  are  only 
leased  for  terms  of  years,  the  Satlej  being  leased  virtually  in 
perpetuity.  In  the  Bias  Valley  (Kiild)  alone  is  any  considerable 
group  of  deodar  forests  entirely  in  British  territory  to  be  found. 
The  Hazira  forests  (Edgh^n  and  the  Siran  Valleys)  are  it  is 
true^  in  Britlah  territory,  but  the  situation  of  these  forests  on  the 
extreme  North- Western  Frontier  close  to  wild  tribes,  and  the 
narrow  and  rocky  nature  of  the  stream  which  is  the  only  means 
of  transporting  their  produce,  will  always  offer  two  formidable 
obstacles  to  any  very  effective  management  or  important  deve- 
lopment of  these  forests. 

It  is  certainly  then  a  matter  for  keen  regret,  that  the  con- 
servancy of  almost  the  only  British  deodar  forests,  should  be 
burden^  with  such  difficulties,  that  all  attempts  to  improve  it 
have  for  the  last  20  years  proved  more  or  less  abortive.  The 
only  steps  that  have  been  taken  (besides  experimental  planting) 
have  in  fact  been  purely  negative  or  preventive.  We  have  stop- 
ped certain  kinds  of  flagrant  mischief,  but  have  allowed  and  even 
multiplied  a  kind  of  slow  or  concealed  mischief  which  is  certainly 
not  less,  (probably  more,)  harmful  in  the  long  run,  than  the 
dashing  attack  of  axe  and  fire  made  by  Wazir  Gosaiix  in  former 
days. 

The  real  origin  of  the  difficulty  is  this :  the  forest  of  the  upper 
elevations,  the  long  stretches  of  the  bronze-oak  (Q.  semeearptfolia) 
the  two  Abies  named  afber  Smith  and  Webb,  and  the  forests^ 
where  mixed  with  pines,  are  found  the  maple,  the  horse-chesnut, 
&c.,  these  are  not  much  used  by  the  people,  except  that  flocks  of 
goats  and  sheep,  in  the  summer  season  graze  in,  or  immediately 
above,  them.  There  is  but  little  difficulty  in  obtaining  consider- 
able areas  of  this  sort  of  forest  in  remote  side  valleys  which  always 
rise  rapidly  from  the  level  of  the  central  valley  itself.  These 
forests,  however,  contain  the  least  useful  woods,  and  not  only  so, 

*  This  article  is  suggested  by  a  pemsal  of  Dr.  Schlich's  recent  Beport  on  the 
Eula  demarcation  (1882). 
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but  theii  prodnce  is  not  available  for  export.  [It  is  by  the  way^ 
in  this  higher  region  that  the  real  home  of  the  Pinus  exceha 
(blue  pine)  is :  the  growth  of  it  that  occurs  along  with  or  about 
deodar  at  6^000  feet  or  so,  is  a  secondary  growth.] 

The  line  of  the  forest  which  we  are  most  anxious  to  preserve 
—namely  the  deodar  forest  and  the  accessible  mixed  deodar  and 
other  forest,  runs  along  pretty  evenly /W^  above  the  rice  cultiva- 
tion, and  the  village  sites,  and  close  to  them.  There  are  exceptions 
in  Seoraj  and  on  the  Parbati  tributary,  but  it  is  this  main  fact, 
whidi  has  been  at  the  bottom  of  all  the  opposition  to  Forest 
Conservancy  in  Ktilti. 

Now  the  principle  had  taken  strong  hold  of  Punjab  Settlement 
Officers  in  the  early  days,  that  the  '^  waste''  immediately  adjoin- 
ing the  village  cultivated  area  should  always  be  given  up  to 
the  village*  In  the  plains  this  was  always  done:  the  well- 
known  *^  Bakhs^'  of  the  Punjab,  are  usually  nothing  more  than 
surplus  areas  of  waste  lefb,  after  a  reasonable  portion  in  contiguity 
to  each  village  had  been  given  over  and  included  as  part  of  the 
village-estate.  In  the  Edlti  valley,  a  similar  plan  would  ordina- 
rily have  been  adopted;  but  the  officers,  seeing  that  the  lands  so 
adjacent  were  valuable  deodar  forest,  hesitated  to  declare  them 
(and  the  forest)  out  and  out  village  property,  so  they  were  left 
in  the  nominsd  possession  of  Oovernment,  but  recognized  as  so 
far  the  property  of  the  village,  that  nothing  definite  was  declared, 
BO  standard  of  what  might  be  done  and  what  not,  was  prescribed : 
general  user  was  understood  to  be  allowed,  while  at  the  same  time 
no  one  doubted  that  the  Oovernment  might  protect  the  forest  as 
it  pleased  in  the  exercise  of  its  *'  paternal '^  jurisdiction. 

The  result  was  the  gradual  diminution  of  the  wooded  area,  and 
the  almost  total  absence  of  reproduction.  This  is  caused  chiefly  by 
the  soil  under  the  old  trees  being  bared  (1),  by  continual  and  ex- 
cessive grazing;*  (2),  by  the  scrapiug  up  of  '^eur^'  or  dead-needles 
and  humus  which  in  a  natural  forest  not  only  forms  the  source 
of  spil  renovation  and  the  solution  of  mineral  agents,  but  also 
the  nidus  in  which  the  seed  actually  germinates,  and  in  which 
the  tender  rootlets  can  push  their  way.  Under  the  present  regime 
the  disappearance  rf  the  deodar  forest  is  a  matter  of  certainty ,  it  is 
only  a  question  of  time. 

In  1876^  Dr.  Brandis,  Mr.  Baden  Powell  and  Colonel  Sten- 
house,  drew  up  a  joint  report,  and  proposed  to  demarcate  certain 
areas  of  forest,  aggregating  about  156  square  miles :  a  large 
portion  of  this  was  in  the  upper  reaches  alluded  to  above,  and  the 
forest  near  villages  was  taken  (though  unavoidably  to  a  consider- 

*  Mr.  Moir  wrote  an  interesting  paper  in  a  former  nnmber  of  this  Jonmal,  qaee- 
tloning  whether  cattle  grazing  was  incompatible  with  deodar  reprodoction  ?  There 
can  be  no  donbt  that  moderate  cattle  grazing  nnder  fayonrable  circnmstances 
is  not  harmful ;  bnt  that  is  qnite  a  different  thing  from  the  regular,  never  ceasing 
nm  of  cattle  every  daj,  all  the  practicable  year  round  ;  including  the  trampling 
and  browsing  of  goats  and  buffaloes,  as  well  as  mere  grazing. 
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able  extent)  still  as  spariogly  as  possible  ia  view  of  tiie  difficcdties 
just  mentioned.  Tbis  report  was  necessarily  a  compromise^  and  it 
contains  several  indications  tbat  some  at  least  of  the  writem 
thoQ^bt  tbis  area  very  insufficient.  Wben  demarcation  began, 
it  was  done  under  tbe  orders  of  tbe  Conservator,  who  at  once 
pointed  out  tbat  tbe  report  was  not  complete,  and  that  really 
the  demarcation  ought  to  cover  not  only  tbe  areas  indicated  by 
tbe  report,  ( wbicb  stated  tbat  in  several  localities  further  enquiry 
was  needed,)  but  all  tbe  valuable  forest  that  tbe  demarcating 
partnr  sbould  come  across. 

The  demarcation  therefore  (as  far  as  it  has  yet  gone)  has 
resulted  in  over  800  square  miles  of  forest  being  proposed  for 
settlement  and  ultimate  protection  under  tbe  law.  This  seems 
somewhat  to  bave  puzzled  Dr.  Scblicb,  wben  writing  bis 
Suggestions  on  the  Demarcation  and  Management  of  tbe  Kdld 
Forests  (1882).  Tbe  explanation  is,  however,  to  be  found  in 
tbe  local  unpublished  correspondence  an4  orders  under  which 
tbe  proposals  of  tbe  "  Report  '^  were  carried  into  practice. 

The  object  in  view  was  not  to  determine  tbat  tbe  forest  demar- 
cated sbould  in  any  way  be  closed  against  rights,  but  merely 
tbat  tbe  abea  should  (as  an  initial  stage)  bb  secubsd.  This 
step  would  at  least  enable  fires  to  be  stopped,  and  above  all,  to 
prevent  the  further  diminution  of  tbe  area  occupied  by  deodar 
and  other  useful  forest.  Tbis  diminution  in  Edlii  (as  elsewhere) 
bas  been  continuously  going  on,  and  silently,  for  no  permission 
to  cut  down  and  clear  part  of  the  forest  is  openly  asked  for. 
Tbe  husbandman  does  not  ostensibly  clear  a  defined  area  of 
forest,  but  be  cuts,  say  half-a-dozen  trees ;  this  leaves  a  bare 
patch  on  which  grain  is  sown.  Tbis  is  repeated  in  various 
places  over  the  forest,  and  wben  it  bas  been  multiplied  through 
several  bands,  tbe  result  is  tbat  tbe  forest  is  *  honey-combed/ 
and  tbe  entire  area  is  almost  as  effectually  lost  to  reproduction  and 
conservancy  as  if  the  whole  forest  had  been  cut  down  and  openly 
cleared  at  one  stroke.  But  tbe  area  of  forests  tbat  survived 
was  mostly  grazed  over  to  excess  and  otherwise  hardly  treated. 

This  was  an  additional  reason  for  demarcating  as  much  as 
possible.  TAe  more  imperfect  your  conservancy  must  be,  and  the 
greater  number  of  destructive  rights  to  be  provided  for,  the  larger 
must  be  the  area  secured;  kept  at  least  to  this  extent,  that  it  shall 
remsdn  forest  of  some  kind. 

It  is  quite  obvious  that  tbe  smaller  area  proposed  in  tbe 
Report  would  only  have  been  sufficient  on  the  supposition,  tbat 
tbe  area  could,  all  of  it,  be  placed  under  such  a  form  of  manage- 
ment, that  a  great  and  even  increasing  reproduction  could  be 
expected.  Now  it  is  quite  certain  that  the  forests  entered  in 
tbe  Report  list  could  never  bave  been  so  managed. 

In  extending  the  area  (or  initial  demarcation,  there  was  also  this 
important  fact  present  to  the  mind  of  the  Conservator — ^a  fact 
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which  is  indeed  mentioned  by  Dr.  Schlich,  and  which  ought 
to  be  repeated  in  the  largest  sized  capitals,  till  it  is  gradudly 
impressed  as  a  fact  on  the  mind  of  every  one  concerned  with 
the  Edld  forests. 

The  Kdlti  people  actually  require  and  cut  (between  20,000 
a$id  40,000)  eay  30,000  treee  {chiefly  pines)  annually ^  for  local 
eamumption  alone,  not  counting  any  cutting  for  export. 

Nor  is  it  fair  to  say  that  is  the  demand  which  has  to  be 
distribated  over  the  whole  of  the  forests :  a  very  large  portion 
of  the  forest  is  too  high  up,  or  too  far  away  to  be  of  use ;  all 
this  large  quantity  is  therefore  wanted  from  forests  reasonably 
Bear  the  villages  or  at  least  accessible  to  them. 

If  we  suppose  these  30,000  pine  trees  (various  kinds  and  sizes) 
to  represent  on  the  average,  25  cubic  feet  a  tree,"^  we  have 
750,000  cubic  feet  annually  denuded  from  a  limited  area.  We 
liave  no  data  to  give  actual  figures,  but  if  we  suppose  that  the 
existing  forest,  taking  it  all  round,  is  only  well  stocked  enough 
to  give  500  cubic  feet  per  acre  annually,  and  that  it  took  only 
80  years  to  grow  a  tree  containing  25  cubic  feet  of  timber,  we 
should  require  1,500  x  80  or  120,000  acres,  or  about  188  square 
miles  of  forest,  to  supply  the  demand ;  and  that  on  the  suppo- 
sition that  the  whole  was  consumed  in  Kdld,  and  that  Govern^ 
ment  made  no  demand  for  say  another  100,000  cubic  feet  to 
export  to  tiie  plains,  and  thus  make  conservancy  pay  for  itself. 
It  also  supposes  that  every  acre  is  stocked  sufficiently  to  yield  500 
eabio  feet,  and  will  continually  reproduce  at  least  that  amount. 

Now  of  course  this  is  very  much  below  the  yield  of  the  best 
acres  in  the  KtLlti  forests  if  completely  cut.  I  am  aware  that 
if  a  good  mature  acre  had  120  trees  containing  50  cubic  feet  (of 
building  timber)  each,  that  would  come  to  6,000  cubic  feet;  and 
sapposing  (as  we  must)  that  150  years  (not  80  years)  were 
required  to  build  up  this  class  of  material,  it  would  be  enough 
to  have  125  x  150  or  18,750  acres,  or  say  80  square  miles,  to 
yield  in  perpetuity  750,000  cubic  feet  annually.  But  such  an 
area  would  have  to  be  well  stocked  and  regularly  and  perfectly 
reproduced.  Under  the  circumstances  of  Ktild,  such  conditions 
are  out  of  the  question.  Therefore  the  former  figures  were  relied 
on,  not  of  course  as  accurate,  but  as  just  giving  a  rough  idea  what 
the  production  in  Ktild  in  its  ill-treated  forests  was  likely  to  be. 
It  will  not  then  be  difficult  to  understand  why  it  was,  that  the  de- 
marcation of  only  156  square  miles  was  viewed  with  alarm.  And 
i4  is  to  be  remembered  (and  if  any  one  will  trouble  himself  to  run 
over  the  list  in  the  first  Report,  he  will  see  how  much  it  is  so)  that 


*  It  should  be  borne  in  mind  that  the  timber  when  wanted  is  worked  np  with 
axe  or  adxe,  not  with  saw  ;  it  is  not  too  mach  to  sajr  that  in  a  large  proportion 
ol  the  treea  cnt,  86  to  50  per  cent.,  and  more,  of  the  timber  is  chipped  away  and 
wasted. 
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by  far  the  greater  portion  of  the  proposed  forest  is  in  places 
where  the  demand  is  least.  A  very  large  area  is  on  the  heights 
of  the  Parbati  valley  above  all  cultivation. 

We  are  then  extremely  glad  to  notice  that  Dr.  Schlich  has 
recognized  the  necessity  of  securing  the  area  of  a  much  larger 
forest  growth  than  that  originaDy  proposed. 

His  suggestions  are  altogether  practical,  conciliatory,  and  such 
as  are  best  adapted  to  meet  the  conflicting  wishes  of  depart- 
mental and  local  authorities :  and  they  should  be  carried  out. 
It  is  only  with  the  greatest  difficulty  that  either  local  officers 
or  the  public  can  be  got  to  see,  that  to  keep  up  a  supply  of  a 
certain  number  of  cubic  feet  annually,  a  certain  area  miut  be 
maintained.  It  is  not  merely  that  our  data  are  only  roughly 
estimated,  and  not  stated  on  the  authority  of  complete  observa- 
tion ;  it  is  that  the  idea  itself  is  not  one  that  is  realised  by  the 
mind  of  gentlemen  unaccustomed  to  forest  management.  No 
one  will  openly  confess  that  he  does  not  believe  you,  but  he  has, 
all  the  same,  the  rooted  idea  that  if  you  demarcate  a  very 
moderate  area,  (and  perhaps  just  as  well  not  excite  the  people 
by  demarcating  at  all,)  and  let  every  one  graze  and  cut  firewood 
all  over  it  without  any  interference,  and  merely  prevent  cutting 
of  trees,  that  is  quite  sufficient  to  secure  an  everlasting  supply 
for  all  purposes.  If  you  could  only  get  people  to  write  '^  im« 
possible '^  over  that  page  of  their  record  of  ideas,  with  what 
difierent  views  would  they  enter  on  Forest  Settlements ! 

The  Forest  Department,  will  also  do  well  to  remember  that 
the  gist  of  Dr.  Schlich^s  proposal  is  not  to  aim  at  a  finished 
settlement  in  one  operation,  but  first  to  secure  the  area.  It  is 
exactly  this  view  that  should  be  taken  in  the  still  more  trouble- 
some demarcations  in  Rawalpindi.  If  you  can  get  parts  of  your 
area  free  of  rights,  that  is  of  course  very  nice :  if  not,  secure  the 
right  of  keeping  a  part  closed  in  rotation.  And  if  it  is  not  possi- 
ble to  do  more  at  least  for  the  present,  at  least  get  it  decided 
that  this  \&  forest  area;  and  (1),  you  shall  not  cultivate  inside  it; 
(2),  you  shall  not  burn  it :  and  in  a  few  years  we  shall  come  to 
some  definite  settlement  of  rights.  And  there  is  one  other  re- 
mark which  may  be  made  about  these  demarcations. 

We  have  not  yet  anything  like  the  establishment  requisite 
for  a  very  complete  control  over  rights.  That  is  a  great  diffi- 
culty. We  have  not  as  y6t  an  executive  staff,  any  member 
of  which  could  tell  how  many  trees  (even  as  roughly  as  that) 
can  be  supplied  to  any  given  village  annually,  or  to  say  bow 
many  cattle  can  graze  wiuhout  injury  to  the  forests.  We  have 
(even  of  the  present  style  of  Forest  Rangers  appointed  before 
the  Forest  School  opened)  so  few,  that  any  very  minute  scheme 
of  settlement  of  rights  could  not  be  worked.  We  must  be  con- 
tent in  defining  rightSi  at  first  to  be  rather  general  and  indefinite^ 
and  there  is  no  occasion  whatever,  even  under  Chapter  11. ,  to  aim 
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mi  too  (^eat  minulensM.  On  the  t)ther  hiknd  there  is  never  any 
harm  done  if  the  number  of  oattle  and  quantity  of  trses  is  Jixed 
ientaiiveljf.  You  cunnot  tell  whether  the  new  shoe  pinches  till 
you  put  it  on.  Fix  a  number,  and  the  Act  supplies  (iu  all  con- 
science) means  enough  to  enable  the  record  to  be  revised  and  the 
numbers  enlarged  if  they  are  found  to  be  too  small.  All  experi- 
ence shows  that  you  must  make  a  beginning,  in  these  matters ; 
if  you  put  it  off  till  a  complete  knowledge  or  a  happier  opportu- 
nity comes^  it  will  never  be  done  at  all.  It  is  much  better  to  fix 
tentatively  a  quantity  or  a  number  which  will  need  revision, 
than  to  fix  none  at  all.  Even  if  at  the  present  stage  you  do 
not  attempt  to  fix  numbers,  you  should  have  it  placed  on  dis- 
tinct record  that  the  number  will  be  fixed  and  remains  liable  to 
ie  fixed  hereafter. 

fiiit  all  the  time  let  the  Forest  ofiicers  do  their  utmost  in  the 
way  of  increasing  their  stock  of  knowledge  of  the  facts,  make 
more  valuation  surveys,  and  try  to  find  out  true  data  about  hill 
grazing  at  moderate  elevations. 

The  staff  proposed  for  Kiilii  may  be  as  large  as  economy 
warrants,  but  in  extent  and  for  the  purposes  of  detailed  manage- 
ment, it  is  absolutely  impracticable.  If  you  had  ever  so  detailed 
a  record  of  rights,  and  ever  such  excellent  regulations  for  restor- 
ing and  managing,  the  greater  rights  (timber  rights,  firewood, 
grazing  and  soil-litter  (streuuutzun^)),  you  could  not  work  your 
regulations  with  two  Rangers  to  three  groups  of  mountain  forest, 
each  of  which  may  for  geographical  and  inspection  purposes  be 
•aid  to  be  three  different  and  distinct  districts,  somewhat  widely 
separated  one  from  the  other.  At  Nagar  the  Forest  officer  is  no 
doubt  in  the  midst  of  the  forest  of  Bias  proper;  but  he  is  more 
than  60  miles  from  Seoraj,  and  except  by  a  very  difficult  pass, 
eompletely  cut  off  from  the  Upper  Parbati  Valley. 

The  necessary  smallness  of  establishments  at  first  starting, 
is  then  another  incentive  to  simplicity  in  the  nature  of  the 
restraints  imposed  by  the  settlement  of  rights.  It  must  be  ad* 
mitted  by  every  one  that  the  procedure  in  Chapter  II.  is  some- 
what unnecessarily  formal:  but  there  is  no  doubt  that,  as  la 
Burma,  it  can  be  worked  perfectly  well,  if  the  Settlement  Officer 
19  really  alive  to  the  needs  of  the  case,  i(  he  sees  that  an  area 
must  be  permanently  secured,  and  some  steps  taken  at  any  rate 
to  assure  a  power  of  reproduction.  Forest  rights  are  usually 
represented  to  be  much  more  complicated  than  they  really  are. 
Practically,  they  are  only  four  in  number  in  Kdld — grazing, 
building  wood,  firewood  and  soil-litter;  all  others,  such  as  " jugni " 
and  medicinal  roots  and  barks,  &o.,  are  mere  trides.'^  There  can- 
not be  any  real  difficulty  in  adjusting  these,  at  least  for  the 

*  Bark  righto  (for  tanning)  onght  to  be  denied  and  ignored.  It  is  quite  absurd, 
with  ao,000  trees  felled  every  year  the  demand  for  bark  dioold  not  be  satisfied 
Cram  the  trees  to  be  felled. 

2i 
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present ;  and  if  only  the  area  is  secnred  against  fire  and  clearing 
for  ealtivation,  and  power  given  to  close  a  portion  of  the  area  at 
one  time,  against  grazing,  quite  enough  will  have  been  done  for 
the  present.  In  order  to  determine  what  portion  may  be  closed^ 
whether  one-half  or  one-third,  a  counting  of  cattle  to  see  what 
is  probably  wanted,  and  an  estimate  of  the  number  of  trees 
required  annually  by  each  village,  ought  not  to  be  attended  with 
any  insuperable  difficulty.  Such  numbers  can  be  revised  here- 
after, if  need  be. 


FIEE  CONSERVANCY  FROM  THE  "  JOURNAL  OF 
FORESTRY." 

Thb  March  Number  of  the  "  Journal  of  Forestry  "  contains  many 
interesting  papers,  but  we  desire  more  especially  to  draw  attention 
to  the  article  on  Fire  Conseivancy  in  India,  not  on  account  of  its 
intrinsic  value,  or  that  the  arguments  adduced  are  of  great  weight, 
but  because  the  author  states  that  he  writes  from  experience.  Can 
he  be  a  member  of  the  Indian  Forest  Department  whose  policy 
he  so  severely  censures  ? 

S.  says  :  "  Forest  fires,  beyond  doubt  may  claim  the  same  anti- 

3nity  as  the  forests  they  now  over-run.  If,  therefore,  they  are  so 
estructive  of  seed  life,  such  a  hindrance  to  the  perpetuation  of 
forests,  as  has  been  alleged,  it  seems  worth  while  making  an 
effort  to  account  for  the  jun^^les  in  India  containing  such  magni- 
ficent timber  trees  when  the  British  took  possession  of  the  country, 
and  to  explain  how  it  is  they  have  continued  to  meet  the  heavy 
demand  made  on  them  since  that  period.  I  confess  my  inability  to 
find  a  solution  to  this  apparent  anomaly,  though  it  is  possible 
there  may  be  others,  who  are  in  favor  of  fire  conservancy,  who 
will  clear  up  the  difficulty  and  explain  what  I  am  at  a  loss  to 
understand.  What  I  desire  to  know  is,  whether  indisputable 
facts  exist  which  tend  to  prove  the  destructive  nature  of  jungle 
fires,  or  whether  the  consuming  nature  of  this  element  has  been 
made  the  excuse  for  failures  in  arboriculture  that  could  not  other- 
wise have  been  satisfactorily  accounted  for,  and  Government  in- 
duced to  sanction  an  elaborate  system  of  fire  conservancy,  at  any 
cost." 

Thus  S.,  at  the  very  outset  takes  it  for  granted,  that  forest  fires 
are  as  old  as  the  forests  themselves,  but  we  ask  his  permission  to 
qualify  this  statement. 

Let  us  take  the  case  of  Burmah,  with  which  S.  appears  to  be  so 
familiar,  and  we  will  ask  him  if  it  is  not  a  fact  that  many  of  the 
remoter  forests  frequently  escape  being  bi^rnt,  owing  to  the  sparse- 
ness  of  the  population;  whilst  other  forests,  adjoining  villages  and 
cultivation,  are  burnt  with  unfailing  regularity  often  twice  in  one 
season. 
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The  last  censos  showB,  that  the  population  has  rapidly  increased 
of  late  years  both  in  towns  and  in  the  rural  districts.  It  cannot 
we  think  be  denied,  that  an  increase  in  population  means  also  an  in* 
crease  in  the  number  of  fires.  We  would  recommend  S.  to  consult 
the  Custom  Returns  of  British  Burmah,  and  he  will  be  astonished 
at  the  number  of  boxes  of  Swedish  Tandstickors  which  find  their 
way  to  the  Burmese  market.  Let  him,  when  inspecting  a  forest, 
ask  the  first  Burman  he  meets  for  a  li^^ht,  and  he  will  see  at  once 
produced,  with  eager  good  will,  one  of  the  celebrated  boxes  men- 
tioned  above,  prepared  especially  for  the  country,  on  which  are 
depicted  two  elephants  and  the  word  ''Tan  meekyif  in  the  native 
character.  We  think  no  one,  not  even  S.,  will  deny  that  this  faci* 
lity  for  producing  fire,  which  adds  much  to  the  danger,  is  of  very 
recent  origin,  and  did  not  exist  prior  to  the  British  taking  posses- 
sion of  the  country.  The  greater  number  of  workmen  employed 
in  the  forests  should  also  not  be  lost  sight  of  as  adding  to  the 
risks  from  fire. 

We  maintain,  therefore,  that  forest  fires  are  more  frequent  and 
more  universal  than  in  days  of  old. 

Then  comes  an  apparent  anomaly,  namely,  the  magnificent 
timber  trees  found  in  Indian  forests  in  spite  of  fires.  As  the  fiat 
has  gone  forth  against  all  anomalies,  this  is  a  most  serious  state- 
ment, and  we  must  prove  at  all  hazards  that  the  anomaly  exists 
only  in  the  imagination  of  the  writer. 

These  magnificent  trees  are  to  be  found  chiefly  in  Burmab, 
Assam  and  other  provinces  with  a  rainfall  of  100  inches  or  more, 
but  they  are  not  so  numerous  as  they  would  be  if  fires  had 
never  existed.  Trees  in  such  a  climate  grow  with  marvellous 
rapidity,  so  that  a  seedling  which  escapes  fire  for  the  first  two. 
years  of  its  existence,  stands  a  fair  chance  of  preserving  its  life 
when  a  fire  occurs  in  the  third  year ;  although  it  may  be  burnt  to 
the  ground  year  after  year,  until  at  last  owing  to  the  increased 
size  of  its  stock,  it  sends  up  a  strong  vigorous  shoot  which  suc- 
cessfully withstands  succeeding  fires.  Is  it  good  forest  manage- 
ment to  have  10  year  old  plants  S  feet  high,  when  by  fire  protec- 
tion they  might  be  10  or  15  times  the  height,  besides  losing  an 
immense  number  of  seedlings  which  have  been  killed  outrii>:ht  ? 

S.  wishes  to  know  how  the  forests  have  continued  to  meet  the 
heavy  demand  made  on  them.  The  reply  is  that  in  many  pro- 
vinces the  area  under  forest  land  is  in  excess  of  that  actually 
required,  and  that  the  quantity  of  timber  used  formerly  was  so 
small,  that  the  British  came  into  possession  of  a  large  capital  in 
timber,  but  it  would  be  highly  impolitic  to  use  up  this  material 
without  taking  precautions  for  its  renewal  at  least  in  part. 

It  has  th^n  become  the  duty  of  the  Forest  Department  to 
select  certain  areas  which  it  considers  necessary  to  maintain  as 
forest,  whilst  the  remainder  will  be  cleared  for  cultivation  wher- 
ever possible*    The  forests  of  the  future,  therefore,  will  be  limited 
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in  area  compared  to  those  of  the  past,  and  mast  be  managed  in 
saoh  a  way  that  they  will  yield  the  maximum  of  produce ;  fire 
protection  being  one  of  the  measures  which  it  is  hoped  will  lead 
to  this  desirable  result.  Are  we  not  justified  in  taking  these 
precautions  by  the  fact  that  in  many  parts  of  India  there  are 
already  signs  of  the  supply  falling  short  of  the  demand^  the 
signs  being  the  enhanced  value  of  timber^  the  smaller  dimensions 
of  the  trees  cut^  the  greater  distance  over  which  timber  has  to 
be  carried,  fortunately  counterbalanced  in  most  cases  by  increased 
facilities  of  communication.  It  is^  however^  a  fact  that  there  are 
whole  Ilorest  Divisions  where^  owing  to  felling,  grazing  and  fires, 
scarcely  a  single  good  marketable  tree  exists.  We  quote  as  an 
example  the  Saharanpur  Division  in  the  N.-W.  Provinces,  where 
no  green  wood  can  be  cut  for  the  next  15  years. 

Aprain,  in  many  forests,  merchants  altogether  refuse  to  purchase 
standing  trees,  and  base  their  refusal  on  the  ground  that  500 
per  cent,  of  the  trees  are  hollow  or  otherwise  defective,  a  state  of 
things  mainly  due  to  forest  fires. 

As  a  further  proof  that  our  forests  are  far  from  being  in  a 
satisfactory  state,  I  bring  forward  S.  himself  as  a  witness,  for 
towards  the  end  of  his  article  he  says:  "  If  the  area  now  protected 
were  carefully  examined,  I  am  satisfied  that  nearly  50  per  cent, 
of  the  land  would  be  found  occupied  by  trees  or  scrub  jungle  com- 
paratively valueless,  and  that  consequently  a  far  larger  amount  is 
expended  on  fire  conservancy  than  there  is  any  necessity  for. 
Has  it  never  struck  him  that  this  scrub  jungle  frequently  owes  its 
origin  to  the  fires  whose  injurious  character  he  doubts.  A  para* 
graph  in  the  last  British  Burmah  Annual  Forest  Report  runs 
thus: — ^'The  first  consequence  of  these  constantly  recurring  fires 
are  bamboo  forests  in  the  hills,  and  Kaing  grass  savannahs  in 
the  plains.  What  do  we  notice  on  going  through  the  unpro- 
tected  pine  forests  of  the  Himalayas  ?  Here  a  tree  with  charred 
bark,  there  one  partly  burnt  through,  and  trees  lying  all 
around  us  which  have  succumbed  entirely  to  the  devouring 
element. 

Seedlings  and  young  trees  are  not  to  be  found  as  a  rule  all 
over  these  forests,  but  here  and  there  in  damp  or  shady  places 
where  the  grass  remains  green,  and  which  are  not  burnt  annually. 
What  is  the  origin  of  such  a  vast  extent  of  grass  land  in  these 
hills,  and  is  it  not  probable  that  forests  once  covered  a  great  part 
of  this  waste,  but  have  been  destroyed  by  fire  and  other  causes, 
for  these  grass  lands  are  found  at  the  lower  elevations  where  fires 
are  most  dangerous?  If  any  such  plots  happen  to  be  included  in 
a  fire  protected  forest,  we  very  soon  find  seedlings  of  Pinus  ex* 
celsa  establishing  themselves  at  suitable  elevations,  and  a  forest  is 
gradually  formed. 

The  great  thickness  of  bark  in  Pinus  lonfi/oUa  is  clearly  an 
effort  on  the  part  of  outraged  nature  to  resist  her  great  enemy^ 
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mud  we  aa  foresters  are  bound  to  come  to  her  assistance  as  effec* 
'tnally  as  possible. 

It  is  almost  incredible  that  such  a  charge  as  that  contained  in  the 
last  sentence  of  the  paragraph  qnoted  at  the  beginning  of  these 
remarks  should  ever  have  been  made.  It  really  amounts  to  this, 
that  the  officers  of  the  superior  Forest  Service,  over  100  in  num» 
1)er,  have  allowed  Government  annually  to  throw  away  lakhs  of 
rupees  in  order  to  conceal  their  own  shortcomings^  not  one  of 
them  being  honest  enough  to  protest  against  this  waste  of  public 
money.  Does  S.  really  believe  these  gentlemen  capable  of  such 
dishonorable  conduct  ?  We  decline  to  believe  that  he  does,  and 
for  ourselves  we  refuse  to  entertain  the  idea  for  an  instant. 

Fire  protection  under  a  fierce  Indian  sun  in  the  hot  months  of 
April  and  May^  is  the  most  arduous  of  all  the  duties  of  a  Forest 
Officer,  and  if  it  were  not  beneficial  to  their  forests,  these  officers 
we  may  be  sure  would  be  the  first  to  advocate  its  abolition. 

That  forest  fires  are  destructive  to  seed  life  has,  we  should 
say,  long  since  been  determined,  but  S.  is  in  doubt  on  the  subject. 

k  short  time  since  we  visited  a  thriving  young  khair  and 
shisham  plantation.  Th\9  lines  were  completely  stocked  with 
healthy,  vigorous  one  year  old  seedlings.  Four  days  elapsed 
and  a  fire  occurred.  We  again  went  to  the  spot,  but  not  a  single 
seedling  could  be  found,  all  had  succumbed.  Is  this  not  con- 
clusive proof  that  fires  are  destructive  to  young  forest  growth  ? 

S.  contends  that  "  these  annual  conflagrations  in  reality  do 
more  good  than  harm,  by  opening  out  the  soil,  consuming  rank 
vegetation,  destroying  insects,  checking  the  too  rapid  increase 
of  wild  beasts,  and  admitting  a  free  circulation  of  air.''  To  be 
logical  he  should  go  further  and  recommend  that  the  money 
spent  in  fire  conservancy  should  now  be  used  in  burning  every 
forest  in  India,  especial  attention  being  paid  to  evergreen  forests 
which  refuse  to  burn  well. 

The  opening  out  of  the  soil  is  thus  explained.  "  After  a  forest 
has  been  fired,  the  ground  presents  a  net-work  of  cracks,  varying 
in  width  and  depth.  These  fissures  on  the  first  burst  of  the 
monsoon  admit  of  water,  air  and  other  gases  coming  in  contact 
with  the  roots  of  the  plants,  and  serve  to  destroy  unhealthy 
acidity  in  the  soil,  and  to  promote  the  decomposition  of  vege- 
table matter.'' 

Thus  it  should  be  the  object  of  Forest  Officers  to  have  their 
forest  fires  as  fierce  as  possible,  for  the  fiercer  the  fire  the  deeper 
the  cracks,  and  the  more  completely  is  the  acidity  of  the  soil 
destroyed,  in  fact  the  ground  should  resemble  a  mud  bank  which 
the  receding  tide  has  left  exposed  to  the  baking  of  a  hot  afternoon 
sun  for  some  hours.  Do  many  of  our  readers  consider  this  a 
desirable  result?  Water  is  stated  to  penetrate  deeper  into  the 
ground  owing  to  the  cracks,  bat  we  venture  to  suggest  that 
water  runs  off  rapidly  from  bare  ground  carrying  much  soil 
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with  it  in  time  of  floods,  while  the  rank  vegetation  whioh  S« 
deprecates,  and  the  rich  layer  of  hamus  formed  in  protected  forests 
act  as  a  sponge,  prevent  disastroos  floods  by  retaining  the  water 
which  reaches  a  lower  level,' and  assist  to  form  permanent  springs. 

The  Conservator  of  Pegn  in  his  last  Annual  Report  says  abont 
these  fires,  that  **  the  cover  of  dead  leaves  on  the  ground  is  anna* 
ally  consumed,  no  humus  is  formed.  The  rain>storing  power  of 
the  forest  is  lost,  and  the  bare  friable  soil  is  washed  down  into 
the  streams*  Wherever  a  small  flat  stone,  a  piece  of  wood,  or 
some  other  obstacle  protects  the  ground,  this  forms  after  the 
rains  the  roof  of  a  little  mud  pillar,  and  the  soil  around  it  having 
been  washed  away  and  carried  away  by  the  streams,  is. doubtless 
one  of  the  main  causes  of  their  rapid  filling  up.'*  These  fissures, 
caused  by  fire,  are  supposed  to  promote  the  decomposition  of 
vegetable  matter.  Will  S.  kindly  tell  us  what  vegetable  matter 
there  is  to  decompose  afber  the  occurrence  of  a  jungle  fire  ? 

Fires  again  are  recommended  on  the  gp*ound  that  they  consume 
rank  vegetation  so  injurious  to  health.  Here  then  is  an  acknow- 
ledgment that  rank  vegetation  is  destroyed.  We  do  not  know 
the  precise  meaning  attached  to  this  term,  but  surely  if  rank 
vegetation  is  destroyed,  seedlings  must  be  so  also,  and  it  appears 
to  us  that  here  S.  has  unwittingly  justified  the  protection  to 
which  he  is  opposed. 

It  is  further  stated  that  the  unhealthiness  of  forests  has 
increased  in  proportion  to  the  progress  made  in  fire  conservancy ; 
British  Burmah  being  taken  as  an  example,  whilst  in  another 
place  it  is  asserted  that  the  annual  conflagrations  are  encroach- 
ing on  the  areas -protected*  We  wish  to  know  whether  it  is 
possible  to  reconcile  the  apparent  discrepancy  between  these  two 
sentences. 

In  another  passage  it  is  said  that  "Nature  has  a  mysterious 
way  of  fulfilling  her  various  duties,  and  it  yet  remains  to  be 
proved  whether  she  has  not  in  the  present  instance  sought  the 
services  of  Hephsestus  to  bring  about  a  series  of  conditions  essen- 
tial to  plant  life.''  In  this  sentence  the  writer  out-darwins 
Darwin,  for  though  according  to  Darwin  man  is  descended  from 
the  lower  animals,  yet  he  always  maintains  a  distinction  between 
the  works  of  man  and  those  of  nature,  and  we  consider  it  impro- 
per to  assign  forest  fires  to  natural  causes  when  they  all  or  nearly 
all  originate  from  acts  of  man. 

It  may  be  true  that  fire-protection  increases  the  number  of 
insects  injurious  or  otherwise.  The  natural  remedy,  however,  is 
not  fire,  but  an  increase  in  the  number  of  insectivorous  aniinals 
and  birds  and  of  carnivorous  insects  which  prey  on  the  injurious 
kinds.  It  must  be  recollected,  however,  that  during  the  fire  sea^ 
son  some  species  of  insects  are  on  the  wing,  and  can  thus  escape 
destruotionf  others  again  are  boring  inside  trees  as  larvo,  whilst 
some  are  lybg  dormant  as  pupid  undergroandi  so  that  befors 
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it  em  be  said  that  fire  formerly  destroyed  eertain  insects  which 
are  now  preserved,  their  life-history  must  be  thoroughly  known. 
Some  of  the  arguments  brought  forward  to  prove  that  wild 
beasts  are  increasing  owing  to  fire  conservancy  are  curious. 
Thus  we  are  told  that  246  men  were  carried  off  by  tigers  in  the 
Snnderbans  Forest  Divisionj  where  fire-protection  does  not  exist, 
and  also  that  the  largest  number  of  tigers  killed  in  the  Madras 
Presidency  was  in  the  Malabar  district,  where  also  protection  is 
unknown. 

In  another  part  of  the  paper  under  review  we  are  told  that 
"The  finest  timber,  beyond  question,  is  to  be  found  where  trees 
are  not  crowded,  where  there  is  a  free  circulation  of  air,  and  where 
blight  is  not  apparent;  and  it  is  only  in  forests  (in  India))  through 
which  fires  annually  travel,  that  such  conditions  prevail.'^ 

We  should  be  glad  to  know  what  is  precisely  intended  by  the 
words  not  crowded,  and  whether  the  ideal  forest  is  to  resemble 
an  English  Park,  or  how  far  apart  the  trees  are  to  be  from  one 
another. 

He  mentions  in  another  paragraph  that  according  to  recent 
resolutions  of  the  Government  of  India,  it  would  appear  that,  the 
whole  area  protected  from  fire  in  British  Burmah  and  the  Central 
Provinces  must  be  re-traversed  by  fire  once  every  8  and  9 
years  respectively.  This  we  think  is  a  misconception,  many  for- 
ests  are  much  more  difficult  to  protect  than  others,  so  that  while 
some  remain  untouched,  others  are  fired  twice  or  thrice  in  the 
course  of  8  years. 

But  this  by  no  means  proves  the  inutility  of  fire-protection  in 
these  provinces,  for  a  seedling  as  we  have  before  mentioned,  which 
has  escaped  fire  for  2  years,  may  not  be  killed  outright,  although 
its  growth  will  of  course  be  much  retarded. 

A  teak  plantation  at  Magayee,  planted  in  1876,  which  escaped 
fire  for  6  years,  was  burnt  in  1881,  but  as  most  of  the  trees  were 
already  overtopping  the  tall  grass,  very  few  were  killed.  Now  if 
this  fire  bad  occurred  in  1877,  the  plantation  would  have  been 
destroyed ;  if  in  1878  few  seedlings  would  have  been  left,  and  very 
serious  injury  would  have  been  done  if  the  fire  had  occurred  before 
the  young  trees  had  acquired  sufficient  strength  to  offer  a  success- 
fhl  resistance,  so  that  even  if  a  fire  occurs  once  in  8  years,  it  by 
no  means  follow  that  all  the  trouble  and  expenditure  incurred 
have  been  thrown  away. 

If  it  is  considered  necessary  to  render  our  reserves  absolutely 
fire-proof,  fire-protection  had  better  be  abandaned  at  once.  Even 
in  the  midst  of  large  European  cities  with  all  their  modern  ap- 
pliances, and  in  spite  of  the  most  elaborate  precautions  impossible 
to  take  in  a  jungle,  disastrous  fires  do  occur,  yet  no  one  has  ever 
disputed  the  utility  of  fire  engines  on  account  of  occasional  failures, 
nnther  is  it  more  logical  to  deny  the  efficacy  of  fire-Unesj  because 
finests  are  sometimes  burnt  in  spite  of  them. 
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It  is  we  believe  an  interesting  fact  that  fire-protection  was  in 
force  in  Barmah  before  the  Forest  Department  was  established 
there.  The  Karens  in  certain  parts  have  a  regular  rotation  of 
orops^  by  which  they  return  to  the  same  toungya  or  clearing  for 
temporary  cultivation  once  as  a  rule  in  15  or  20  years.  Now 
where  the  cultivable  land  is  limited,  and  they  are  forced  to  return 
to  the  same  place  at  short  intervals,  fire  is  carefully  excluded  in 
order  to  encourage  the  growth  of  forest,  improve  the  soil,  and  en- 
able them  to  obtain  better  crops  than  they  could  otherwise  expect. 

The  same  measures  are  taken  by  the  Qaros  in  Assam,  and 
Mr.  Mann  ^states  that  "  the  respective  villages  watch  over  the 
growth  of  jungle  on  the  old  jhums  so  much,  that  they  claim 
compensation  from  their  neighbours,  if  through  any  fault  of 
theirs,  fire  has  spread." 

Towards  the  end  of  the  papers  we  find  these  remarks :  ''Now 
in  respect  to  teak,  and  bearing  in  mind  that  this  tree  is  not  gre- 
garious in  its  habit,  but  grows  amongst  trees  of  comparatively 
no  value,  it  occurs  to  me  that  a  considerable  saving  might  be 
effected  and  better  results  obtained  were  fire  conservancy  con- 
fined to  areas  where  teak  seedlings  grow  most  abundantly,  and 
that  when  the  seedlings  have  attained  a  sufficient  growth  to  be 
beyond  the  influence  of  fire,  a  new  plot  be  taken  in  hand  and  so 
on. "  Here  then  a  modified  system  of  fire-conservancy  is  advo* 
cated,  whereas  before  it  was  attempted  to  prove  that  fire  did  more 
harm  than  good.  S.  should,  however,  recollect  that  it  is  frequent- 
ly  easier  and  cheaper  to  protect  inferior  patches  of  jungle  surround- 
ed by  first  class  forest  than  it  would  be  to  exclude  them.  That 
if  included  we  can  have  broad,  straight  fire-lines,  whereas  other- 
wise the  lines  would  have  to  be  irregular,  and  in  all  probability 
longer,  whilst  less  forest  would  be  protected. 

We  are  far,  however,  from  contending  that  our  system  of  fire- 
eonservancy  is  perfection  or  any  thing  approaching  it,  but  the 
principle  of  protection  is  good  and  sound,  and  cannot  be  aban- 
doned if  our  forests  are  ever  to  be  systematically  managed. 

Is  it  only  in  India  that  forests  are  fire-protected?  are  they  not 
also  in  all  other  civilised  countries  where  a  Forest  Department 
has  been  formed,  and  where  danger  is  to  be  apprehended  ?  Do 
forest  fires  do  no  damage  amongst  the  pines  of  America  or  the 
oaks  of  Algeria? 

We  find  the  following  in  another  paper  on  the  pine  supplies  of 
America  in  the  same  number  of  the  *^  Journal  of  Forestry.  ^' 

'^  Still  it  must  be  said  that  the  logging  railroad  has  sftved  a 
vast  amount  of  timber  wealth  from  destruction  by  fire.  It  is  well 
known  by  those  familiar  with  forestry  that  in  all  the  pine  re- 
gions, especially  in  Michigan,  devastatingfires  annually  sweep  over 
wide  areas^  and  a  large  proportion  of  the  most  valuable  timber  is 

*  Aflsam  Forest  Beporti  1876-76,  pfts«  3« 
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•oorehed  and  killed  before  the  lambermen  can  reach  it.  If  pine 
is  not  cut  and  pat  into  water  daring  the  winter  following  its 
being  killed  by  fire,  the  eacceeding  season  it  becomes  worm-eaten 
and  'powder-pasted/  and  nearly  or  quite  useless  for  sawing  into 
lumber.  Immense  amounts  of  pine  were  formerly  lost  in  this 
way. " 

The  results  of  fire^protection  are  therefore-^ 

1.  Increased  reproduction. 

S.  Increased  yield  in  mate^al. 

S.  Diminution  of  the  number  of  hollow  and  unsound  trees* 

4.  Greater  rapidity  of  growth. 

5.  The  creation  of  a  forest  soil. 

6.  Prevention  of  erosion  and  of  floods. 

7.  Increase  in  the  number  of  permanent  springs. 

8.  Hindrance  to  the  formation  of  savannahs^  of  bamboo 

forests  and  of  waste  grass  land. 

9.  Improved  state  of  certain  minor  forest  producCi  such  as 

Myrabolans,  which  are  much  more  valuable  when  coU 
lected  in  closed  forests  where  they  have  not  suffered 
from  fire. 
Disoossion  is  invited  on  the  following  points  :-^ 

!•  In  what  cases  it  may  be  considered  permissible  to  al« 
low  fire  to  enter  a  forest  or  a  plantation.  Thus  in  the 
Central  Provinces  we  believe  that  the  fallen  teak 
leaves  frequently  form  a  thick  matting  on  the  ground 
and  prevent  seeds  from  germinating,  so  that  l^fore  a 
good  seed  year  it  might  be  advisable  to  burn  the  leaves 
and  thus  clear  the  ground  of  material  preventing  their 
germination,  whilst  at  the  same  time  it  would  destroy 
the  acidity  caused  by  these  leaves  on  which  so  much 
stress  is  laid  by  S.  Again  where  bamboos  have  flowered 
it  may  be  beneficial  to  destroy  them  by  fire  in  some 
cases.  In  some  forests  and  plantations  where  all  grass 
and  undergrowth  have  been  killed  out,  and  where  the 
trees  have  attained  a  good  size,  and  are  not  liable  to 
suffer  much  from  fire  as  they  contain  no  resin,  &c.,  and 
reproduction  is  not  yet  required,  the  cost  of  fire-pro« 
tection  may  exceed  the  benefits  derived  from  it. 

2.  Statistics  regarding  the  increase  of  wild  animals  and 

of  insects,  and  the  causes  of  such  increase. 
S.    Whether  protected  forests  are  more  unhealthy  than 
open  ones. 

4.  Whether  fire-protection  tends  in  any  forests  to  favor  the 

inferior  species  at  the  expense  of  good  timber  trees. 

5.  The  general  effects  of  fire  in  the  different  classes  of  In^ 

dian  forests. 
^  In  conclusion,  we  would  remind  S.  of  the  old  proverb  that  fire 
it  a  good  servant  but  a  bad  master,  and  ask  him  whether  in  con- 

2t 
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demning  fire  conservanoy  he  is  not  like  the  man  who  burnt  hi« 
honse  to  drive  away  the  fleas. 

Since  writing  the  above^  the  following  notes  from  Assam  have 
come  to  hand,  and  will  furnish  apt  illostrations  of  the  effects  of 
fire-conservancy.  The  former  is  from  a  letter  by  tbe  present 
Deputy  Commissioner  of  Oaubati,  Mr.  A.  C.  Campbell,  who 
knows  more  of  Assam  than  probably  any  one  else. 

He  says :  "  You  know  that  I  am  an  awful  heretic  as  regards 
forest  matters,  but  I  have  changed  my  views  to  some  extent, 
after  seeing  Mein's  reserves,  as  to  the  effects  of  keeping  fires  oat 
of  certain  descriptions  of  grass  land.  His  Knlsi  reserve  is  now 
practically  safe  from  fires  for  ever,  as  grass  has  completely 
disappeared,  and  non-ignitable  evergreen  brushwood  has  taken 
its  place  in  tracts  where  8  years  ago,  when  I  went  over  the 
ground  with  Colonel  Keatinge,  there  were  considerable  areas  of 
grass,  or  grass  undergrowth.''  This  does  not  apply  to  the 
portion  of  the  Kulsi  reserve  planted  out  with  teak,  where  the 
dead  leaves  furnish  fuel  for  fires,  and  Mr.  Mein's  description  of 
a  fire  in  his  teak  plantation  is  very  vivid.  ^^  In  my  absence  a 
Garo  fishing  in  a  bit  at  the  foot  of  the  hills  set  fire  to  the  grass 
in  March  with  a  good  wind  on  !  Result.  The  fire  was  over  the 
river  (100  yards  broad)  in  a  moment  and  into  the  reserve.  Lighted 
piece  of  jungle,  and  in  one  case,  a  bird's  or  mouse's  nest  was  carried 
nearly  half  a  mile  !  blazing  of  course.  They  saved  the  bungalow 
with  difficulty,  and  the  hill  opposite  compartment  1874.  Big  hill 
of  1875  all  burnt,  and  compartment  of  1878  also.  However,  only 
the  backward  plants  have  suffered,  and  they  are  all  shooting  out 
from  the  crown  of  the/oot.  Even  the  Nahor  (Mesua  ferrea) 
trees  have  done  this,  and  they  suffer  most.  The  teak,  where  well 
grown,  has  not  suffered  in  the  slightest ;  and  the  small  crooked 
and  weakly  ones  which  were  burnt  are  now  making  vigorous 
shoots  from  the  stool." 

aOVERNMENT  ORDERS  REGARDING  ESTABLISH- 
MENT OP  FUEL  AND  FODDER  RESERVES. 

Wb  have  frequently  heard  the  complaint  made  that  the  Forest 
Department  in  Upper  India  gives  its  attention  too  exclusively 
to  the  forests  on  and  along  the  base  of  the  Himalayas,  and  that 
nothing  is  done  for  the  parched  plains ;  but  the  Government 
orders  regarding  Fuel  and  Fodder  Reserves  in  the  Punjab,  the 
Korth-West  and  Central  Provinces^  and  in  the  Berars^  will  soon 
remedy  this  state  of  things. 

The  paper  in  question  commences  with  general  remarks  about 
the  growing  decrease  in  grazing  lands  and  wooded  tracts  in  many 
parts  of  Upper  India,  and  the  argument  that  this  area  can  be 
efficiently  replaced  by  fodder  crops,  as  in  many  countries  where 
agrioolture  is  more  fully  developed,  is  refuted  in  the  case  of 
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Upper  Indisi  .by  a  oonsideratioiL  of  the  droughts  to  which  the 
eonntry  is  liable^  when  only  those  tracts  which  are  thoroughly 
irrigated  can  be  relied  on  for  a  supply  of  artificially  raised  fodder, 
And  that  such  tracts  at  present  form  but  a  small  proportion  of  the 
agricultural  area  of  Northern  India. 

The  repeated  aud  wholesale  destruction  of  cattle  in  the  event  of 
failure  of  the  fodder  supply  is  commented  on,  and  instances  given 
of  their  preservation  by  the  accessibility  of  grazing  grounds. 

The  following  sentence  will  explain  in  the  words  of  the  reso- 
lution what  is  meant  by  ''  grazing  land.  " 

"  It  is  desirable  at  this  point  to  explain  that  the  term  '  grazing 
land '  as  herein  used,  is  not  to  be  restricted  to  land  which  provides 
Aoihing  but  the  ordinary  pasture  of  a  grass  plain.  Such  land  is  often 
affected  jnst  as  seriously  by  a  drought  as  the  unirrigated  area  of  cul- 
tivated land.  Grazing  land  is  here  intended  to  inclnde  those  wooded 
tracts  and  jungles  which  provide  bushes,  trees,  and  herbs  from  which 
cattle  can  obtain  a  plentifal  supply  of  fodder,  even  at  times  when  the 
grass  on  open  ground  is  dried  up  and  destroyed.  There  are  many 
trees  and  many  bushes  which,  drawing  upon  a  supply  of  moisture 
below  the  surface  of  the  earth,  can  maintain  their  life  and  vigour 
when  the  shallow-rooted  crops  and  grasses  are  parched  and  withered. 
And  this  is  not  all.  It  has  also  been  ascertained  that  the  grass 
itself  which,  on  an  exposed  surface,  would  succnmb  to  the  drought  is, 
in  the  cooler  atmosphere,  occasioned  by  the  shade  and  protection  of 
trees  and  shrubs,  saved  from  destruction. 

**  As  moreover,  there  is,  apart  from  the  question  of  fodder,  a  distinct 
agricultural  advantage  in  maintaining  throughout  the  plains  of  Upper 
India  a  supply  of  wood  for  fuel  and  domestic  purposes,  the  term  used 
in  the  following  paragraphs  of  this  resolution  to  designate  grazing 
lands  will  be  that  of  Fuel  and  Fodder  Reserves.  " 

Another  argument  against  the  use  of  artificial  fodder  arises 
from  the  fact  that  cattle  which  have  been  starved  are  liable  to  a 
disease  called  Haven,  which  is  thus  described  in  Mr.  J.  H.  B. 
Hallen's  Manual  of  "  The  more  deadly  forms  of  Cattle  Disease 
in  India/'  published  in  1871. 

"  This  is  a  common  disease  among  cattle,  and  results  from  irregular 
feeding,  such  as  eating  of  food  to  which  the  animal  bas  been  previously 
uuaccustomed.  After  the  first  shower  of  the  early  rains,  when  succu* 
lent  shoots  spring  up,  cattle,  which  have  been  starved  for  weeks,  are 
apt  to  overfeed  themselves  and  become  attacked  with  Hoven.  Several 
animals  of  a  herd  may  thus  be  seized,  and  the  affection  may  ahnost 
appear  epizootic  or  plague-like." 

Many  instances  in  support  of  the  necessity  for  these  reserves 
axe  given  in  the  Appendix,  and  are  summarized  as  follows  in  the 
body  of  the  resolution. 

'*  In  Ai^pendiz  0  instances  are  quoted  in  which  cattle  perished  in 
large  numbers  from  want  of  fodder  in  the  droughts  of  1877  and 
1880 ;  whilSi  on  the  other  hand,  cases  are  noted  in  which  they  were 
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eayed  by  being  fed  on  bushes  and  leayes  of  trees.  In  Rohtak,  tor 
example,  no  less  than  250,000  beasts  are  said  to  have  died,  or  about 
one-half  of  the  whole  cattle  of  the  district.  This  was  in  1877.  In 
1880,  15,000  cattle  are  reported  to  have  perished  in  the  district  of 
Jhansi,  while  many  others  were  only  preserred  by  the  bnshes  in  the 
ravines  or  by  fodder  obtained  from  trees.  In  the  same  yearlarge 
numbers  of  cattle  were  in  the  Allahabad  Division  kept  alire  by  being 
taken  to  the  forest  tracts  of  Banda,  while  throughout  the  division  all 
the  available  trees  were  stripped  of  their  leaves.  '  There  is  no  need/ 
writes  the  Commissioner  in  quoting  from  his  district  reports,  '  to 
multiply  these  extracts,  all  of  which  tell  precisely  the  same  story.*  ** 

From  these  instances  it  follows  that  the  agricaltural  population 
is  unable  or  unwilling  to  provide  for  the  protection  of  their  cattle, 
and  can  only  trust  to  accident  or  to  assistance  from  Goyernment ; 
and  that  the  latter  may  be  effectual,  systematic  arrangements  for 
the  supply  of  fodder  during  a  year  of  drought  are  essential. 

The  advice  of  Local  Governments  is  then  solicited,  and  the 

Kneral  outlines  of  a  scheme  suggested  by  the  Government  of 
dia,  is  set  forth.  The  leading  features  of  this  scheme  are  that  the 
Commissioner^  the  district  and  sub-divisional  Civil  officers  should 
be  entrusted  with  the  administration  of  the  measure  under  the 
supervision  of  the  Agricultural  Department,  but  that  the  actual 
management  of  the  fodder  and  fuel  reserves  should  be  placed  in 
the  hands  of  the  Forest  officials,  who  alone  can  be  expected  to 
establish  a  scientific  system  of  treatment,  and  maintain  it  with* 
out  interruption. 

Eventually,  it  will  therefore  be  necessary  for  Forest  officers  to 
be  appointed  for  each  district  or  divbion  where  the  operations 
will  be  sufficiently  extensive,  and  they  will  work  entirely  under 
the  orders  of  the  Civil  officer,  who  will  refer  questions  of  a  tiechni* 
oal  character  for  the  advice  of  the  Chief  Forest  officer  of  the 
Province  or  Circle. 

This  is,  however,  only  a  forecast  of  what  may  by  and  bye  become 
necessary,  and  for  the  present  it  will  probably  be  sufficient,  if 
a  Forest  officer  be  attached  as  assistant  to  the  Commissioner  in 
one  or  two  divisions  in  each  province  where  protection  is  most 
urgent. 

An  analysis  of  each  district  is  now  called  for,  showing  how  far 
the  protection  is  required,  and  the  extent  to  which  land  is  available 
for  these  reserves,  and  experiments  will  also  be  carried  on  by  the 
Agricultural  Department,  in  consultation  with  the  Forest  Depart- 
ment, as  to  the  best  means  of  reclaiming  waste  lands  for  fuel  and 
fodder  reserves. 

Reports  as  to  the  feasibility  of  storing  hay  or  other  fodd» 
are  called  for,  and  also  as  to  whether  grass  reserves  cannot  be 
closed  at  certain  seasons  of  the  year  with  advantage,  as  for  in- 
stance when  stubble  is  available. 

Protection  against  unlicensed  grazing  and  fire  is  urged  as  a 
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meuiB  of  improving  grazing  grounds^  and  the  following  paasagea 
from  Mr.  Brandis'  reports  quoted— 

"  In  all  except  the  most  arid  tracts,  or  where  denudation  has  been 
complete  and  of  long  standing,  mere  protection,  aided  by  sowing  and 
planting  in  soitable  places,  has  the  effect  of  gradnallj  clothing  the 
ground  with  trees  and  shrubs.  What  happens  is  this  :-*-the  old 
stumps  and  roots  in  the  ground  produce  shoots ;  seeds  which  hare 
been  lying  in  the  soil,  and  seeds  brought  by  the  wind,  germinate ;  the 
shoots  and  aeedlings  which  without  protection  would  ha?e  been  des- 
troyed by  the  fire  or  eaten  by  the  cattle,  grow  up;  and  whereyer 
there  are  sufScient  remains  of  the  old  forest  growth  in  the  ground| 
the  result  is  most  remarkable.  The  difiSculty  consists  in  this— that 
new  reserves  must  be  formed,  and  that,  during  the  first  few  yearS| 
this  unaroidably  entails  some  restrictions  in  the  matter  of  gracing. 
At  first  the  protection  of  the  areas  selected  must  be  absolute,  and 
the  people  in  the  ricinity  can  neither  be  permitted  to  born  the  grass, 
nor  graze  their  cattle  in  these  areas.  But  thi*  grsss  which  grows  up 
abundantly  can  be  cut,  and  thus  furnishes  abundant  cattle  fodder 
until  the  forest  is  sufficiently  advanced  to  admit  of  graaing.**— 
General  Forest  Adminietratian  Report^  1879-80. 

''  In  Ajmir  the  results  of  enclosing  areas,  hitherto  barren,  with  the 
object  of  securing  fodder  for  cattle  in  times  of  drought,  are  already 
remarkable : 

'  After  five  years'  conservation  there  is  much  in  these  forest  reserves 
to  encoursge  us  ;  the  appearance  of  the  hills  and  country-side  in  these 
tracts  is  quite  altered.  The  people  have  even  begun  to  recognise 
the  adyantage  to  be  obtained  by  the  experiment  we  have  introduced. 
We  have  been  blessed  with  another  year  of  plentiful  rainfall ;  the 
undergrowth  has  become  in  places  in  Merwara  nearly  impenetrablCi 
and  in  the  ravines  and  valleys  I  have  been  surprised  to  see  the 
number  of  fine  young  trees  springing  up.  Our  great  enemy  now  ia 
fire.' — Ajmir  Ftfrtet  Report,  1879-80. 

^  grazing  is  strictly  prohibited,  but  the  yillagers  are  allowed  to  cut 
and  carry  off  the  grass  on  pack  animals.  The  cash  receipts  are  at 
present  small,  but  the  benefits  which  the  people  indirectly  enjoy  from 
these  reserves  are  very  considerable." 

Coming  to  the  subject  of  uear,  or  reh  lands,  it  is  argued  that 
simple  enclosure,  and  exclusion  of  grazing  has  had  the  best 
results  on  the  soil. 

"  The  natural  grasses  which,  so  long  as  the  land  is  accessible  to 
cattle  and  goats,  are  nibbled  down  as  fast  as  the  young  shoots  appear, 
spread  in  the  enclosed  areas  at  a  rapid  rate  over  tiie  worst  land. 
After  two  years,  experimental  cuttings  gave  a  result  of  20  maunds 
of  good  hay  per  acre— -an  outturn  which  on  a  square  mile  would 
suflice  to  feed  1,000  cattle  for  three  months,  exdusiye  of  the  bushes 
and  trees  which,  there  is  good  reason  to  belierei  can  be  grown  when 
once  the  grass  is  well  established." 

Quotations  from  M.  Boppe's  report  on  the  British  Forests 
show  that  the  sheep  is  the  cause  of  the  greater  part  of  the 
waste  lands  in  Scotland,  and  there  is  said  to  be  good  ground 
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for  believing^that  the  goat  has  to  ansirer  for  the  present  bare- 
ness of  large  tracts  in  Northern  India. 
The  resolution  conolndes  as  follows  :— 

*'  Extensive  areas  now  bare  are  known  to  hsye  been  once  corered 
with  a  rich  growth,  if  not  of  forest,  still  of  scmb  and  grass  that  wonld, 
if  not  destroyed  have  formed  a  rich  pasturage ;  aninials  may  have  not 
been  the  original  canse  of  the  disappearance  of  the  vegetation,  bat 
they  have  been  the  constant  cause  which  prevents  renewed  growth. 
Mo  more  striking  iostance,  indeed,  of  the  effect  of  the  natural  recovery 
which  ensues  when  goats  and  cattle  are  excluded  can  be  found,  than 
in  a  comparison  between  those  hills  in  Ajmir  which  have  for  four  years 
only  been  enclosed,  and  those  which  have  remained  open  to  goats  and 
cattle  during  the  same  term.  The  first  are  covered  with  an  almost 
impenetrable  thicket  chiefly  composed  of  shoots  edible  by  cattle:  the 
second  are  practically  devoid  of  all  vegetation,  and  appear  to  be  mers 
heaps  of  rock  and  stone. 

'  **  If  the  conclusions  indicated  by  the  facts  and  arguments  adduced  ia 
the  preceding  paragraphs  can  be  accepted,  the  objection  which  hu  . 
not  unfrequently  been  brought  forward  to  the  occupation  of  grazing 
lands,  on  the  score  of  the  inconvenience  suffered  by  the  adjacent  po- 
pulation  in  being  deprived  of  their  cattle  pasture,  is  greatly  diminished. 
The  occupation  is  only  temporaij.  The  inconvenience  which  is  tem- 
porarily occasioned  to  the  agricultural  population  is  due  to  their  own 
action  in  diminishing  tlie  efficiency  of  their  grazing  lands  by  an  impro- 
per use  of  them.  The  Qovemment  proposes  to  do  no  more  than  res- 
tore, and,  if  possible,  to  increase,  the  efficiency  which  has  been  lost. 
The  measure  contemplated  will,  it  is  believed,  result  in  a  future  sup- 
ply of  fodder  which  will  be  far  larger  and  far  more  certain  than  that 
of  which  the  owners  of  the  cattle  iiave  been  deprived.  In  this  view 
it  may  be  even  found  desirable  to  attach  for  conversion  into  fuel  and 
fodder  reserves,  land  which  has  been  broken  up  under  the  plough,  but 
which  as  fodder  reserves  would  be  more  profitable  in  preserving  cattle 
fiom  starvation,  than  in  growing  crops  which  are  subject  to  fulare 
in  a  year  of  drought.*' 

The  following  extract  from  the  Appendices  will  also  be  of  in- 
terest to  Foresters,  and  shows  how  cautious  the  State  should  be 
when  conferring  proprietary  rights  on  zemindars  that  the  in- 
terests of  the  cultivators  are  not  sacrifiedj  and  unnecessary  de- 
mands on  the  State  Forestd  created. 

'^  Extract  from  the  Famine  Cdmmseion'e  Report ,  Part  IL^  Chapter  VI., 
Section  2,  paragraph  8,  page  179. 

"8.    There  is  a  chapter  of  the  Forest  Act  purporting  to  promote 
the  formation  of  village  forests  by  the 
ViUagQ  forests.  assignment  of  small  forest  areas  to  the  use 

and  management  of  village  communities. 
Such  areas  have  been  assigned  in  most  parts  of  India  where  forests 
exist,  a  portion  sufficient  for  the  wants  of  the  people  being  always 
marked  off  and  assigned  to  the  villages  before  ^e  superfluous  area 
was  taken  up  as  a  Government  reserve ;  but  we  have  not  learnt  that 
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nraeh  has  been  done  in  the  direction  of  managing  or  conBerring  these 
tracts,  and  it  ie  probable  that  the  measure  is  not  easily  applicable  to 
localities  distant  from  the  existing  forest  tracts.  In  the  Hazara  dis- 
trict of  the  Punjab  the  village  forests  are  managed,  nnder  the  control 
of  Ooremment,  in  the  interest  of  the  people  to  whom  they  belong, 
and  are  open  to  the  villages  concerned  for  the  snpply  of  their  re- 
quirements. In  the  Kolar  district  of  Mysore  an  arrangement  has  been 
made  voluntarily  by  the  ryots,  with  the  enconragement  and  assistance 
of  the  district  officer,  nnder  which  considerable  areas  of  poor  land 
witliin  tlie  limits  of  villages  have  been  set  apart  as  forest  land,  to  be 
managed  by  the  patels  and  Tillage  community  under  simple  rules  of 
conservancy,  the  villagers  planting  them  with  trees,  and  the  village 
servants  protecting  them  from  mischief,  while  the  people  of  the  village 
are  allowed  in  return  to  take  brushwood  and  timber,  and  to  pasture 
their  cattle  within  them.  In  Madras  also  a  somewhat  analogoua 
system  has  been  established  since  1859,  when  the  Jungle  Conservancy 
Fond  was  instituted  for  similar  objects,  and  has  snbseqnently  been 
brought  into  operation  in  all  districts.  On  the  other  hand,  in  the 
Central  Provinces,  where  extensive  tracts  were  at  the  time  of  settlement 
assigned  as  village  forests  for  the*  benefit  of  the  agricultural  com- 
manities,  it  is  stated  that  the  proprietors  have  so  far  misused  their 
position  as  to  keep  these  tracts  for  their  private  profit  by  selling  the 
produce,  and  are  forcing  their  tenants  to  resort  exclusively  to  the  Gov- 
ernment Protected  forests  for  such  timber  and  fuel  as  they  require. 
This  is  in  direct  violation  of  their  engagements,  by  which  the  pro- 
prietors are  bound  to  allow  their  cultivators  to  take  without  charge 
all  wood  required  for  agricultural  purposes  from  these  forests,  and  to 
permit  them  to  graae  their  cattle  in  them  without  payment 


FOREST  PROGRESS  REPORT  FOR  BENGAL,  1881-82. 

Thb  area  of  reserved  forests  in  Bengal  was,  at  the  close  of  the 
year,  4,236  square  miles,  or  an  increase  of  825  square  miles 
during  the  year  under  review,  and  the  Conservator  is  to  be 
congratulated  on  the  fact,  that  in  his  own  words,  he  has  very 
nearly  come  to  an  end  of  the  first  ^eat  work  to  be  done  by 
a  Forest  Department,  on  its  institution,  namely,  the  demarcar 
tion  and  settlement  of  the  forest  areas  actually  available.  The 
Sengalila  range  near  Daneeling,  extending  over  60  square  miles, 
was  demarcated  by  Mr.  Uamble,  who  thus  describes  it.  ^'  These 
forests  contain,  with  the  exception  of  a  small  area  of  Fintis 
kngifoUa  forest  in  the  valley  of  the  Great-Rangit,  the  only 
areas  covered  with  coniferous  trees  in  the  Bengal  Forest  Circle. 
The  conifers  which  are  found  in  them  are  of  four  species,  the 
silver  fir  (Abiea  Webbiana)^  the  Indian  Hemlock  spruce  (^.  du^ 
mo9a)f  the  blue  juniper  (Juniperua  recurva)^  and  the  yew 
{TcuBus  hiecaia).  The  silver  fir  forms  large  forests,  almost 
^e,'  on  the  slopes  of  Sandukpho  and  Suburkam,  from  an  ele- 
vation of  12,000  feet  down  to  10,000  feet,  at  which  point  it  is 
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replaced  by  the  Hemlock  spruce,  vhich  is  also  gregarionsy  bnt 
to  a  less  extent  than  the  silver  fir,  being  often  mixed  with 
rhododendrons,  birches  and  other  trees.  The  bine  juniper  is 
only  found  occasionally  in  single  specimens,  but  is  valuable 
on  account  of  its  leaves,  which  are  much  used  to  bum  in  the 
Buddhist  temples.  The  yew,  which  occurs  at  the  lowest  eleva-' 
tion  of  the  four,  is  not  uncommon  on  Tonglu,  where  very  large 
trees,  reaching  even  20  feet  in  girth,  are  occasionally  met 
with. 

<<  The  common  oak  in  these  forests  is  the  Quercus  pachfphyUa^ 
which  is  frequent  and  of  large  size  and  straight  growth.  Soth 
red  and  white  magnolia  (Champ)  are  also  common." 

We  are  glad  to  see  tnat  steps  are  likely  te  be  taken  shortly 
for  placing  the  private  forests  in  the  Chota  Kagpore  Division, 
with  the  approval  of  the  owners,  under  systematic  management, 
and  we  would  recommend  Conservaters  in  other  Circles,  where 
private  forests  are  numerous,  to  consider  whether  similar  steps 
cannot  be  taken  in  their  respective  provinces. 

Beferring  te  the  zemindari  forests  in  the  Hazaribagh  district, 
the  Conservater  states  that  it  is  a  noticeable  fact  that  almost 
throughout  Hazaribagh,  the  villagers,  while  gazing  over  or 
cutting  the  said  forest,  have  the  nabit  of  usu^y  leaving  some 
small  area  covered  with  s4l  poles  sufficient  to  supply  them 
with  building  materiab,  and  that  the  resources  of  these  village 
reserves  are  carefully  husbanded,  and  cutting  only  allowed 
under  self-imposed  conditions.  This  practice  shows  that  the 
people  are  quite  alive  te  the  necessity  for  careful  management, 
and  that  they  vnll  be  quite  capable  of  understanding  the  objecte 
with  which  an  attempt  to  introduce  forest  conservancy  is 
made. 

On  Mr.  Gamble's  proposals  for  the  formation  of  village  forests, 
the  Local  Government  makes  the  following  favorable  comments — 
''  The  importence  of  this  question  and  its  bearing  on  the  econo- 
mic condition  bf  large  portions  of  these  provinces,  cannot  be 
exaggerated.  In  addition  to  the  beneficial  climatic  effects  which 
groves  and  forests  are  now  admitted  to  produce,  it  is  evident 
tnat  the  provision  in  many  districts  of  a  cheap  and  convenient 
supply  of  firewood  means  the  utilization  for  agricultural  pur- 
poses of  the  vast  quantities  of  manure  which  are  now  used  for 
fuel.  From  the  employment  of  manure  for  agricultural  purposes, 
an  improvement  in  the  harvest  yield  might  be  confidently  ex- 
pectea,  not  to  speak  of  the  introduction  of  more  valuable  staples. 
We  have  now  in  Bengal  reserved  forests  for  the  supply  of  large 
timber,  but  in  situations  more  or  less  remote,  where  population 
is  scanty  and  communications  bad ;  we  have  protected  forests 
managed  by  Government  in  the  interests  of  the  public ;  but  we 
have  none  of  the  third  class  of  forest  contemplated  by  the  Act — 
village  forests  for  the  supply  of  fuel  only.    It  is  time  that  some 
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beginning  should  be  made  to  supply  this  want,  and  the 
laentenant-Govemor  will  be  glad  to  receive  from  the  Foreatr 
Department  or  from  looal  officers  some  proposals  on  the 
point-" 

The  protection  from  fire  of  970  square  miles  was  attempted, 
but  the  season  was  not  a  favorable  one,  and  7  per  cent,  of  the 
area  was  burnt.  A  remark  is  made  in  the  review  of  the  Gov- 
ernment of  India  to  the  effect  that  the  data  given  in  Form  No. 
51  differ  widely  from  those  given  in  the  body  of  the  report,  and 
that  in  future  years  Form  No.  51  should  show  only  the  areas 
regarding  which  special  measures  have  been  taken  to  keep  out 
fires.  It  is  most  important  that  this  should  be  observed,  as  if  in 
one  province  evergreen  forests  are  shown,  and  in  the  next  ex- 
olnded,  no  fair  comparison  can  be  made  of  the  cost  of  protection 
per  acre.  That  fires  in  Bengal  can  be  very  disastrous,  is 
unquestionable,  as  it  appears  £at  the  fire  which  occurred  in 
compartment  No.  9  of  the  Bungbul  block,  Darjeeling  Division, 
killed  nearly  every  tree  in  it,  and  left  the  ground  bare  with  tall 
dry  stems  standing  up  in  it.  These  are  now  being  cut  as  fuel, 
and  the  compartment  is  being  planted  up.  As  a  proof  of  the 
good  effected  by  fire  protection^  we  quote  para,  114  of  the  report : 
"  In  this  place  it  is  well  to  refer  to  the  very  marked  improve- 
ment whicn  the  forests  of  this  division  (Eurseong),  have  made 
in  the  last  ten  years. 

^^  The  Officiating  Inspector  General  visited  the  division  in  the 
Conservator's  oompanyi  and  most  especially  in  the  sfl  producing 
blocks  of  the  Dalka  jhar,  the  Sivoke  forest,  the  Mahanadi  forest, 
and  the  Marjha  forest  was  the  improvement  noticed.  Sdl  forests, 
that  a  few  year's  back  consisted  of  small  thin  poles  with  much 
grass,  are  now  densely  stocked  with  tall  young  trees,  and  the 
grass  is  rapidly  disappearing. 

**  Savannahs  that  formerly  showed  scarcely  a  tree^  are  filling 
up  and  no  longe/  deserve  that  name.  Much  of  this  is  doubtless 
due  to  fire  protection,  but  still  more  to  general  protection 
from  cuttings,  and  especially  to  demarcation  and  good  bound- 
aries/' 

There  are  1,215  acres  of  regular  plantations  which  do 
not  inolade  such  '^ cultural''  operations  as  supplying  blanks 
in  natural  forests  or  re-stocking  cleared  areas,  and  it  would 
be  as  well  (or  all  Forest  Circles  to  adhere  to  this  rule  as  far 
as  possible. 

The  largest  plantation  is  at  Bamunpokri  in  the  Kurseong  Di- 
vision, and  it  is  reported  to  be  doing  well. 

The  Sundarban  is  the  great  revenue  producing  division  of  the 
Circle,  with  a  revenue  of  over  S  lakhs  for  the  year  under  reviaw, 
whilst  the  majority  of  the  other  divisions  show  small  deficits, 
which  is  anticipated  will  in  a  few  years  be  changed  into  surpluses. 

2u 
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The  revenue  of  the  Circle  is  derived  from  the  followin|f 
•oarces :-« 

Rfl. 

Timber,               ...                ...  ...  8,81,000 

Fuel,                   ...                ...  ...  1,60,000 

Bamboo  and  other  minor  prodace,  ...  1,00,000 

Miscellaneons,     ...                ...  ...  48,000 

Total  Re 6,84,000 

More  than  a  lakh  of  rupees  was  received  on  Sundri  wood 
(Heriiiera  litioralis). 

In  the  "  Manual  of  Indian  Timbers  '^  a  new  and  excellent  work, 
completed  by  Mr.  Gamble  in  the  year  we  are  reviewing,  we  find 
the  qualities  of  this  timber,  and  the  character  of  the  forest  it 
forms  thus  described :  "  Sundri  wood  is  durable ;  it  is  heavy  and 
does  not  float  and  is  extremely  tough.  It  is  used  for  a  great 
variety  of  purposes^  such  as  beams,  buggy  shafts,  planking, 
posts^  furniture,  firewood ;  but  chiefly  in  boat  building,  for  which 
purpose  it  is  very  extensively  used  in  Calcutta,  and  particularly 
in  the  Oovernment  Dockyard  at  Kidderpore.  It  is  the  chief 
timber  of  the  Sundarbans  forests.  Its  reproduction  is  most 
favorable. 

^'  On  all  lands  flooded  by  ordinary  flood-tide^  a  new  growth  of 
jungle  springs  up  immediately,  but  on  land  ordinarily  above 
high  water  mark  it  only  establishes  itself  by  slow  degrees.  It 
soon  spreads  itself  on  newly  formed  islands  on  the  sea  edge  of  the 
forests.  The  roots  of  the  Sundri  do  not  penetrate  deep  into  the 
ground,  but  spread  laterally  2  to  3  feet  below  the  surface,  sending 
out  perpendicular  tough  shoots^  which  stand  from  8  to  15  inches 
in  height  all  round  the  parent  stem,  and  when  there  are  many 
trees  close  together,  walking  through  a  Sundri  forest  is  very 
much  like  finding  one's  way  among  a  fine  growth  of  inverted 
tent  pegs.'' 

The  Sundarbans,  besides  timber,  furnishes  a  considerable  quanti- 
ty of  minor  forest  produce,  and  nearly  half  a  lakh  of  revenue 
is  obtained  from  Galpatta  (leaves  of  PAanix  paludasa)  used 
for  making  ropes  and  for  thatching.  Another  curious  item  of 
revenue  in  this  division  is  the  Rs.  2,000  odd  received  for 
shells. 

Tigers  appear  to  be  increasing  in  these  swampy  forests,  and  no 
less  than  161  wood  cutters  were  carried  off  by  man  eaters  during 
the  year,  or  more  by  76  than  the  number  for  the  preceding 
years. 

The  good  servioM  of  the  Conservator,  Mr.  Gamble,  who  has 
been  transferred  to  Madras,  have  been  especially  noticed,  both  by 
the  Lieutenant-Governor  of  Bengal  and  by  the  Government  of 
India. 
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A  MANUAL  OF  INDIAN  TIMBERS. 

Bt  J.  S.  Oaiiblb>  M.A.,  F.L.S. 

Wi  are  ashamed  to  lay  how  long  a  copy  of  this  excellent  work 
haa  been  daily  staring  us  in  the  face,  but  no  one  knows  better 
than  the  author  himself  that  the  Indian  Forester  is  not  often 
overburdened  with  that  always  much-coveted,  hourly-sighed-for 
commodity — ^leisure.  To  review  this  book  adequately  would  re- 
quire several  long  consecutive  notices  and  many  entire  days  passed 
among  the  several  thousand  specimens  forming  the  unique  collec- 
tion of  woods  at  the  Forest  School.  We  had  vainly  hoped  to 
have  been  able  to  make  for  ourselves  this  leisure,  but  iismat  has 
been  too  strong  for  us  hitherto,  and  rather  than  delay  any  longer, 
we  will  at  once  attempt  to  give  some  idea  of  the  book  to  those  of 
our  readers,  who  are  so  unfortunate  as  still  to  be  without  a  copy 
of  it. 

The  idea  of  writing  such  a  work  arose  during  the  prepara- 
tion of  wood  specimens  for  the  gieat  Paris  Exhibition  of  1878. 
Such  a  large  number  of  specimens  of  undoubted  botanical  deter- 
minati6n  was  collected,  that  the  opportunity  was  seized  of  sup- 
plying a  "  good  stock  to  the  Royal  Gardens  at  Eew  and  to  other 
museums  both  in  Europe  and  America ;"  as  well  as  type  collections, 
for  reference  and  study  by  Indian  Forest  Officers,  to  the  various 
Conservators'  ofBces  in  this  country.  The  next  and  almost 
simultaneous  step  was  to  prepare  a  work  embodying  a  correct 
description  of  the  structure,  properties  and  uses  of  these  various 
woods. 

Every  circumstance  was  favorable  for  the  preparation  of  such 
a  book.  The  number  of  species  represented  in  the  collections  was 
large,  and  included  very  nearly  all  the  more  important  ligneous 
plants  growing  within  the  territories  ruled  over  by  the  Viceroy  of 
India.  Moreover,  nearly  every  species  was  represented  by  several 
specimens  grown  in  various  portions  of  those  territories  under 
various  conditions  of  soil,  climate  and  locality.  A  well  orga- 
nized workshop  was  at  hand,  superintended  directly  by  Mr. 
Gamble,  assisted  by  Mr.  Smythies,  and  during  part  of  the  time, 
also,  by  Dr.  Warth,  both  of  whom  were  specially  deputed  to  aid 
Mr.  Gamble.  And  last  but  not  least.  Dr.  Brandis,  the  Father  of 
Indian  Forbstbt,  was  there  present  with  his  great  knowledge 
and  vast  experience  to  start  the  work  and  direct  its  progress. 

The  chief  points  of  information  recorded  under  each  species  are, 
to  use,  as  nearly  as  possible,  the  author's  own  words— 

1.  The  scientific  name,  with  synonyms. 

2.  Beleeted  vernacular  names. 
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8.     Description  of  the  wood. 

4.  Geographical  dietribution^  briefly. 

5.  Record  of  all  available  information  regarding  rate  of 

gfrowth. 

6.  B^ultB  of  all  experiments  on  weight  and  strength  that 

it  was  possible  to  quote. 

7.  General  oses  of  the  wood  and  of  other  products  of  the 

tree. 

8.  List  of  specimens  used  in  identification  and  description. 

Besides  this,  ''some  attempt  has  been  made  to  notice  even 
the  species  which  have  not  been  described,  in  some  important 
genera,  a  list  of  known  species  and  their  geographical  habitat  has 
been  given,  in  other  genera  other  species  of  note  have  been  men- 
tioned, and,  whenever  possible,  notes  regarding  the  uses  and 
qualities  of  the  wood  and  the  other  products  of  the  trees  so  re- 
ferred to  have  been  added.  One  great  object  in  having  thus 
mentioned  other  species  has  been  kept  in  view,  viz.,  to  show 
Forest  Officers  and  others  who  may  have  the  opportunity,  wAat 
we  have  not  got,  and  so  persuade  them  to  help,  by  sending  to  the 
writer  or  to  the  Forest  School  Museum,  specimens  that  can  be 
described,  and  help  at  some  future  time  in  the  publication  of  a 
more  correct  and  complete  description  of  the  Indian  woods  than 
can  now  be  attempted.^' 

We  hope  all  Forest  Officers  will  heartily  respond  to  this  in- 
vitation. But  the  enumeration  of  those  additional  species  also 
serves  another  purpose.  For  instance,  once,  when  we  lefb  our 
Kew  Flora  in  the  plains,  we  identified,  with  the  aid  only  of  the 
"  Manual  of  Indian  Timbers,'^  Leueomeris  speetabilis  (called  in 
Kumaon  KapaM  not  Pantoa,  in  Garhwal  Pdndu),  Hypericum 
eemuum,  and  many  other  shrubs,  complete  strangers  in  those 
days,  but  our  every-day  friends  since.  The  lists  of  such  plants 
have  been  compiled  with  great  care  and  judgment,  and  will 
probably  not  be  found  to  omit  any  described  Indian  tree  or  shrub 
of  any  note. 

The  vernacular  names  given  are  fairly  exhaustive,  considering 
the  great  difficulty,  that  at  present  exists,  of  getting  well  authen- 
ticated local  names.  This  comes  of  course  from  all  Forest 
Officers  not  being  systematic  botanists;  but  now  that  the  De- 
partment is  sufficiently  well  organised,  there  ought  to  be  no 
difficulty  in  establishing  in  each  Forest  Divisional  office  a  well- 
arranged  herbarium  containing  complete  specimens  of  every  tree 
and  shrub,  and  also  of  very  characteristic  herbs  growing  within 
the  Division  in  question.  The  Superintendents  of  our  various 
Botanical  Gardens  and  botanical  Forest  Officers  would  no  doubt 
be  very  glad  to  name  the  specimens.  In  this  way  complete  local 
lists  of  vernacular  names  could  be  prepared,  and  a  general  one 
for  the  whole  of  India  would  then  simply  be  work  for  a  compiler. 
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The  plan  just  sketched  would  also  ensure  accuracy  in  defining 
the  habitats  of  plants.  At  present  few  know  that  Prospjpii 
ipicigera  is  found  in  Nimar  in  the  Central  Provinces^  and  that 
JBuekanatiia  anguatifolia  comes  up  as  far  north  as  Chanda  in  the 
same  provinces. 

The  most  important,  as  it  is  the  truly  original,  portion  of  the 
Manual  is  the  description  of  the  wood  and  bark  of  the  trees  and 
shrubs  noticed.  These  descriptions  were  usually  dictated  by  Dr. 
Brandia,  after  full  discussion  with  Messrs.  Gamble  and  Smythies. 
The  generic  and  family  characters  were  not  discussed  and  estab- 
lished nntil  constant  practice  had  given  facility  in  seizing  at 
once  essential  differences  of  structure.  For  the  descriptions  of 
the  later  received  wood  specimens,  as  well  as  of  those  given  in 
the  addenda^  Mr.  Gamble  alone  is  responsible,  although  he  adhered 
throughout  to  the  original  plan  adopted. 

The  main  object  of  these  descriptions  is  confessedly  to  enable 
the  reader  to  identify  by  their  means  the  species  of  any  wood  of 
which  he  is  ignorant ;  but  Mr.  Gamble  very  rightly  warns  him, 
'^  that  there  is  no  regular  rule  for  determining  orders  and  genera 
by  means  of  the  wood,  for  in  some  cases  the  structure  of  the 
different  component  genera  or  species  presents  characters  of  a  very 
dissimilar  type."  But  the  same  absence  of  a  regular  rule  as 
regards  the  structure  of  flowers  and  fruit  is  the  great  stumbling- 
block  over  which  99  out  of  100  students  of  systems  tic  botany 
come  to  grief.  Would  it  be  then  rash  to  suggest  that  we  have 
perhaps  not  yet  hit  on  the  right  method  of  examination  and 
description  of  wood  structure,  and  that  we  are  still  in  what  may 
be  called  the  Linnsean  stage  of  our  subject?  And  may  it  not  be 
that  the  systems  of  classification  now  adopted  by  botanists  will  at 
some  future  time  have  to  be  modified  by  their  successors  being 
compelled  to  admit  among  essential  characters  differences  <u 
structure  of  the  wood  ? 

But  without  making  any  heretical  suggestions,  we  more  than 
hope  that, ''  with  a  rather  wider  acquaintance  with  the  woods  of 
India,  we  may  be  in  a  position  to  dniw  up  an  analytical  table  for 
the  woods  which  are  most  chiefly  in  use  in  India,  similar  to  that 
given  at  the  end  of  the  French  Forest  Flora.  ^'  And  we  hope 
that  Mr.  Gamble  himself  will  forge  for  us  this  analytical  key. 

We  wish  we  could  deal  fully  with  the  descriptions  of  the 
varioas  woods  noticed,  but,  as  said  before,  time  is  our  tyrant. 
We  can  only  say  that  the  descriptions  are  clear  and  pithy.  Under 
moat  of  the  natural  orders  the  determination  of  genus  and  species 
follows  easily,  although  our  own  eye  would  not  unfrequently 
assign  different  shades  and  tints  and  occasionally  even  colours  to 
some  of  the  specimens  described.  For  instance,  we  would  not 
term  the  wood  of  Anogeissus  lati/blia  grey.  But  on  the  subject 
of  tints  and  shades  quot  homines  toi  sententia. 
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In  a  few  eases,  owing  to  imperfect  speoimene  being  examined, 
■ome  serions  errors  ocean  Thus  the  wood  of  BotweUia  tkuHfera 
is  described  as  ''  rough,  white  when  fresh-cut,  darkening  on  ex- 
posure, moderately  hard. ''  The  existence  of  a  dark  greenish- 
Drown,  often  mottled  heartwood  is  ignored.  This  heartwood,  far 
from  being  rough,  can  be  planed  almost  as  smooth  as  teak.  The 
mistakes  made  in  Brandis'  Flora,  and  which  were  clearly  pointed 
out  in  an  article,  signed  The  poor  Salai,  that  appeared  in  the 
"Indian  Forester"  of  April  1881,  are  repeated  in  November  1881. 
Again,  the  wood  of  Bauhinia  Vahlii  is  described  as  consisting  of 
"irregularly-broken  concentric  layers.''  Really  the  wood  con- 
sists of  rope-like  masses  of  wood  (Saehf  Xylem)  embedded  in  a 
red  bark-like  substance  {Phloem).  In  other  words,  the  stem  con- 
sists of  closed  fibro-vascutar  bundles,  which  for  the  first  year  or  two 
are  necessarily  arranged  in  a  concentric  manner  round  the  cross- 
shaped  pith,  but  lose  all  concentric  disposition  afterwards,  as  new 
bundles  form  near  the  circumference  in  the  most  irregular 
manner. 

The  case  of  the  Bauhinia  reminds  as  of  a  much  felt  desidera- 
tum in  the  Manual,  viz,,  a  Chapter  on  the  Formation  and  Growth 
of  Wood.  Such  a  Chapter  would  have  contributed  very  consi- 
derably towards  a  true  comprehension  of  the  rest  of  the  book, 
the  interest  of  which  it  would  have  appreciably  increased — 
a  Chapter  embodying,  in  a  more  readable  form  than  the  heavy 
originals,  the  discoveries  ot  Oerman  vegetable  physiologists,  and 
written  with  special  reference  to  Indian  trees  and  Indian  condi- 
tions of  climate  and  soil.  Such  a  Chapter,  it  is  to  be  hoped,  will 
now  be  supplied  by  the  Manual  of  Indian  Sylviculture  in  coarse 
of  preparation  at  the  Dehra  Forest  School. 

Through  the  omission  of  this  Chapter  has  crept  in  the  error 
of  employing  the  terms  ^^  concentric  rings  "  and  ^'  annual  rings  " 
as  exact  synonyms.  ^^  Annual  rings "  is  the  title  of  the  fifth 
of  the  eight  general  heads  under  which  each  species  of  wood 
is  described.  Under  the  blind  thrown  by  this  misnamed  head 
the  eiffht  distinct  concentric  rings  in  the  specimen  of  teak  pole 
from  tne  Andamans  numbered  B  1346,  and  aged  only  4  years, 
escaped  notice. 

But  these  are  mere  trivial  deficiencies  in  comparison  with  the 
unquestionably  great  value  of  the  book,  and  must  occur  in  every 
first  essay  in  a  new  genre.  The  wonder  is  they  are  so  few  and 
insignificant.  Having  such  a  volume  already  as  a  guide,  the 
preparation  of  smaller,  but  on  each  individual  subject  fuller, 
works  of  local  scope,  or  of  a  new  and  improved  edition  of  the 
original  book,  will  be  a  comparatively  easy  matter.  In  these  edi- 
tions short  studies  of  the  destructive  insects,  to  the  attacks  of 
which  eaoh  species  of  wood  is  liable,  should,  if  possible,  be 
given. 
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No  Indian  Forester.  Engineer,  Pknter,  Affricoltarist  or  Mer- 
chant shoald  be  without  a  copj  of  this  Manual  of  Indian 
Timbers.  We  areprond  that  the  Indian  Forest  Department 
has  -within  it  the  Brains  and  industry  to  produce  such  work. 
To  Dr.  Brandis  (who  will  never  cease  to  have  claim  to  the 
sratitade  of  Indian  Foresters),  to  Mr.  Smythies,  and  last,  but  not 
feast,  to  Mr.  Gamble,  who  has  to  his  sole  count  written  half  the 
book,  and  edited  with  conspicuous  success  the  whole  of  it.  we 
owe  a  world  of  thanks.  -  In  the  words  of  tiie  old  Boman  Cfom- 
monwealth.  Bene  meru^e  de  re  publied. 


NOTE  ON  A  RECENT  CASE  REGARDING  DRIFT 
TIMBER. 

TO  THB  BDITOR  OF  THB  "  INDIAN  I0BB8TBB.'' 

Sir, — I  would  ask,  are  not  the  Government  sleepers  in  the  Pun- 
jab stamped  or  marked  in  any  way  ?  It  strikes  me  that  if  the 
sleepers  found  in  the  house  of  R&d4JKishn  had  had  say  '*  J. 
11-^82 ''  on  them,  indicating  that  they  were  "  November  '82 
sleepers  of  the  Jhelam  Division/'  the  case  need  not  have  ^so  ex« 
orcised  three  tribunals. 

SiuPLi  Simon. 
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TRANSLATION  OF  M.  PUTON'S  AM^NAQEMENT 
DES  FORETS. 

B.'^Converaian  of  Coppice  wood  into  High  Forest. 

General  eonsideratiora. — ^I  have  explained  in  the  first  chapter, 
the  reasons  ^hich  make  it  the  dntj  of  the  State  to  become  the 
owner  of  high-forest,  and  to  convert  into  snch  forest  the  greater 
part  of  the  forest  which  it  owns,  and  which  may  happen  to  be 
tinder  the  coppice  r^^itne.  These  reasons  may  to  a  certain 
extent  be  appheid  to  the  case  of  Commnnities  owning  forest  es- 
tates, since  the^  are  small  societies  (having  a  perpetual  legal 
existence),  and  in  the  vicinity  of  their  estates,  the  Government 
may  possess  no  forest,  although  there  is  a  great  local  demand  for 
timber  of  large  dimensions. 

It  is  ofben  asked,  why  should  the  forest  belonging  to  a  Com- 
mune be  treated  differently  to  that  of  a  private  owner? 

Why  is  it  that  measures  which  are  wise  and  good  in  the  case 
of  private  property  are  not  so  when  a  Commune  is  owner  ? 

The  reply  is  easy.  High  forest  brings  in  much  more  in 
volume  of  material,  than  coppice,  but  the  rate  of  interest  on  the 
capital  engaged  in  a  coppice  management  is  much  higher  than 
that  wUch  is  yielded  by  the  capital  in  the  case  of  high  forest. 
Now  in  the  French  Communes  there  are  in  reality  two  classes 
which  have  a  right  to  the  produce  of  the  woods ;  the  inhabitants 
as  individuals,  and  the  joint  body  as  a  legal  person.  The  inhab- 
itants do  not  care  how  the  capital  is  invested  :  what  they  want 
is  the  greatest  possible  annual  production ;  and  high  forest 
management  alone  tends  to  this  result.  The  body  also  is  mere- 
ly the  trustee  of  the  forest  capital,  it  cannot  do  with  it  as  it 
S^  eases,  it  must  transmit  it,  intact,  to  fature  generations,  it  is 
en  not  concerned  with  the  fact  that  the  capital  is  small  or 
great,  that  it  is  invested  at  a  hifh  rate  or  a  low;  what  it  really 
cares  for,  is,  that  the  annual  yield  should  be  as  great  in  volume 
as  possible,  because  this  means  a  correspondin^y  large  annual 
inoome,  or  viuob  the  body  will  haye  the  disposal,     It  nuty 
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well  be  then,  that  the  Commnne  is  benefitted  by  having  forest 
capable  of  yielding  timber,  which  private  forests  cannot  yield, 
and  which  there  are  no  State  forests,  sufficiently  near  at  hand, 
to  supply  profitably. 

If  then  a  Commnne  possesses  forest  of  which  the  capital  is 
constituted,  or  is  pretty  nearly  constituted  for  high  forest  work- 
ing, it  will  be  certainly  best  for  it  to  adopt  that  rSgime.  The 
inhabitants  will  gain  most,  so  will  the  Municipal  treasure- 
chest,  and  so  will  the  dificrent  industries  in  the  locality.  If, 
however,  the  requisite  forest-capital  is  not  already  constituted, 
then  it  may  be  a  serious  question  whether  it  will  be  wise  to  at- 
tempt to  undertake  the  conversion  of  what  does  exist,  into  a 
capital  fit  for  high  forest  working.  Such  a  step  will  generally 
only  be  possible,  when  the  Commune  is  rich,  when  the  forest  con- 
sists of  species  which  do  not  coppice  well,  and  when  the  forest 
is  of  sufficient  extent  to  make  it  worth  while  to  undertake  the 
various  operations  which  are  necessary  in  attempting  the  con- 
version. It  is  easy  to  imagine,  that  whatever  may  be  the  me- 
thods employed,  the  result  must  be  a  present  diminution  of  pro- 
duction ;  for  the  change  is  from  a  stocK  aged  from  I  to  80  years, 
to  one  aged  from  1  to  1 20  years  :  such  a  change  is  impossible 
without  occupjdng  a  lon^  time,  and  diminishing  to  some  extent 
the  immediate  yield,  it  is  true  that  the  work  can  be  carried 
out  by  the  formation  of  a  series  of  reserves  in  the  coppice  com- 
partments, so  that  we  do  not  all  at  once  diminish  the  yield  of  the 
first  years,  while  as  the  increase  in  growth  is  considerable  in 
the  trees  reserved  for  timber,  this  tends  to  compensate  by  aug- 
mented value,  for  the  loss  in  quantity.  The  methods  of  "  conver- 
sion  "  in  the  case  of  simple  coppice,  are  practically  the  same  as  in 
the  case  of  stored-coppice,  which  I  will  first  attempt  to  explain. 
But  I  must  draw  a  distinction  between  stored  coppice  whicn  has 
always  been  worked  regularly,  and  that  which  has  an  irregular 
stock  resulting  from  various  methods  of  working. 

§  1. — Conversion  of  regidarlt/  stocked  Storedrcoppke. 

In  forests  of  this  class,  the  capital  is  in  its  nature  double  :  we 
have  the  coppice  material  spread  over  the  entire  area,  in  one 
graduated  scale  of  ages,  say  from  1  to  30  years  ;  we  have  also 
the  standard  trees  forming  a  complete  series  on  each  coupe  ac- 
cording to  another  scale  which  is  determined  bv  the  plan  of 
reservation  of  stores.  In  order  to  constitute  a  single  capiteJ  on  a 
scale  from  1  to  120  years  over  the  whole  forest,  neither  of  the 
existing  forms  of  capital  suiting  us,  we  can  realize  the  one  or  the 
other,  and  utilize  it  gradually  during  the  period  occupied  by  the 
conversion.  That  is  the  basis  of  the  differei^t  methods  usually 
employed :  we  are  engaged  in  consolidating  a  capital  on  a  scale 
of  from  1  to  120  years  ;  during  the  time  so  occupied,  we  use  up 
the  existing  material,  which  may  be  that  of  the  standard  trees, 

Digitized  by  VjOOQ  IC 


AMBNAGKMBNT  DBB  VOBXTB.  393 

or  more  freqnently  is  a  combination  of  these  and  some  of  the 
old  coppice.  The  unavoidable  diminution  of  the  amount  of 
produce  which  we  have  to  submit  to^  will  be  much  lessened  by 
the  working  out  of  the  reserves  of  the  old  coppice,  or  by  a  com- 
bination of  the  elements  of  the  former  system.  It  may  even 
happen  that  if  the  standard  trees  are  numerous,  there  will  really 
be  very  little  diminution  during  the  conversion-period  :  that 
will,  however,  depend  on  circumstances  and  on  the  method  em- 
ploved.  The  art  of  the  amSnagiate  Tframer  of  the  working-scheme) 
will  be  shown,  in  making  the  buraen  as  little  felt  as  possible,  by 
spreading  it  over  a  nmnber  of  years. 

In  order  to  create  a  capital  in  a  scale  of  ages  from  1  to  120 
years,  it  is  necessary  doubtless  to  have  120  years  of  time  I  But 
if  we  have  already  wood  ranging  in  age  from  1  to  30  years,  we 
can  at  once  diminish  the  formidable  period  ;  hence  arise  two 
tnethodsy  which  by  their  combination  give  rise  to  a  third* 

I.  The  rnethod  of  prqmrcitoTy  fellinffSy  under  which  the  capi- 
tal is  formed  by  aid  of  the  stems  already  on  the  ground,  in  the 
hope  of  reducing  the  length  of  the  period  of  conversion.* 

il.  The  method  of  temporart/  coppice,  under  which  the  capital 
,is  not  formed  out  of  any  existing  stems,  but  by  creating  a  seed- 
hng  growth  to  form  anew  the  required  scale  of  ages,  and  neces- 
sarily occupying  a  period  of  time  equal  to  the  rotation  of  the 
high  forest. 

III.  The  mixed  methodj  which  consists  partly  of  one,  partly 
of  the  other,  prepares  the  growing  stock  so  as  to  provide  for  a 
seed  shedding  and  springing  up  of  a  natural  forest  from  seed, 
and  completes  the  organization  of  the  whole,  by  keeping  up  the 
coppice-working  for  a  time  at  certain  points. 

The  third  method  is  naturally  the  most  followed  in  France, 
because  it  suits  best  the  circumstances  of  vegetation,  and  it  .is 
most  easily  adapted  to  the  peculiarities  often  exhibited  by  irre- 
gular forests,  of  which  we  shaU  speak  when  we  have  first  described 
each  method  separately. 

It  would  perhaps  be  unnecessary  in  an  elementary  book  to  des- 
cribe the  first  and  second  methods  at  all,  were  it  not  that  a  know- 
ledge of  them  is  necessary  to  compare  results  and  to  bring  into 
prominence  the  advantages  of  the  third. 

In  our  explanation  we  will  assume  a  forest  of  600  acres  which 
has  been  hitnerto  under  coppice  cut  at  30  years,  and  which  we 
desire  to  convert  into  high  forest  exploitable  at  120  years. 

I. — Method  of  Preparatory  FeUinge. 

The  whole  plan  is  based  on  the  idea  of  letting  certain  coppice 

*  The  Author  had  preyionsly  called  this  the  **  direct  method, "  bat  he  rejected 
this  term  as  it  was  not  really  distioctiye;  for  the  second  method  is  also  dirtct,  as  it 
consists  in  getting  np  the  same  forest  again,  not  indeed  from  the  Btools,  but  by 
means  of  natural  or  artificial  seedlings. 
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stems  grow  old,  oontenting  oneself^  the  whUe,  with  the  pro- 
dace  of  cleanings,  thinnings,  and  tiie  extraction  here  and  there 
of  old  and  mid£e  aged  standards :  by  letting  the  forest  grow  for 
20  or  30  years,  for  example,  we  soall  get  trees  aged  from  20 
to  50  or  from  30  to  60  years:  then  the  woridng  is  arranged  for, 
by  one  of  the  methods  already  explained  for  forests  of  which 
the  capital  is  not  yet  constitxited. 

The  duration  of  tins  period  of  waiting  is  difficnlt  to  determine 
exactly ;  if  it  is  kept  on  too  long,  we  shall  get  material  older 
than  we  want.  Es^rience  alone  mnst  be  onr  guide  in  this 
matter ;  all  that  we  can  say  is,  that  the  period  must  be  long 
enou^rh  to  allow  scope  for  a  working  scheme  with  a  high  forest 
period  of  rotation  according  to  one  of  the  methods  indicated 
(page  275).  Generally  we  are  content  to  make  this  transitory 
period  equal  to  one  coppice  rotation,  L  e.,  30  years,  according  to 
the  example  we  have  chosen. 

The  framework  of  this  plan  of  working  is  at  once  laid  out  on 
the  ground  itself,  and  according  to  it  the  different  porticHis  of  the 
growiag  stock  will  be  prepared  and  modified.  For  example,  we 
Aall  establish  four  periodie  blocks  of  150  acres  each,  with  the 
intention  that  one  day  these  shall  correspond  to  four  periods  each 
of  30  ^ears.  We  have  in  fact  a  working  scheme,  the  application 
of  which  is  suspended  during  a  period  of  transition. 

During  this  period,  we  carry  over  the  whole  forest,  certain 
cuttings  which  are  preparatory  for  hiffh  forest,  or  as  we  may  call 
them,  "  conversion- thinnings.  In  ^s  process,  we  remove  the 
shools  that  are  dominated  or  suppressed,  cut  such  trees  as  are  fit 
for  removal,  and  arrange  so  that  selected  stems  from  the  ooppice 
growth  be  retained  to  fit  in  with  the  requirements  of  high  forest 
growth.  In  this  way  we  shall  gradually  get  the  stock  regular 
as  a  whole,  if  not  in  individual  portions  of  the  forest. 

Such  conversion  thinnings  are  made  by  area,  and  may  twice 
pass  over  the  entire  area  of  the  forest  durmg  the  period  of  tran- 
sition ;  consequently  each  will  extend  to  xV  o^  ^^  whole  area  at 
a  time. 

The  character  of  the  work  to  be  done  is  determined  by  the 
number  (in  the  series  or  working-Ksircle)  of  the  periodic  block 
in  which  it  is  being  carried  on ;  that  is  to  say,  in  the  earlier 
affectations  it  is  the  old  trees  that  we  take  in  hand,  so  as  to  favor 
regeneration ;  in  the  later  blocks  it  is  the  youngest  trees,  and  in 
the  middle  of  the  series  it  is  trees  of  middle  age. 

On  the  completion  of  the  transitory  period  we  begin  with  the 
actual  periods  of  the  permanent  workmg  scheme,  regenerating 
first  the  periodic  block  No.  I,  then  No.  11,  and  so  on.  But  it  is 
necessary  to  remark,  that  as  a  whole  the  forest  wUl,  under  this 
method,  chiefly  consist  of  stems  which  have  ^wnupas  dboots 
from  the  stump:  such  are  without  any  very  solid  hold  on  the  soil 
and  without  any  favorable  future  prospect ;  it  will  often  be  ad- 
visable, in  view  of  ultimately  having  a  real  working  at  an  age 
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of  1*80  years  in  four  periods  of  SO  years  each,  to  shorten  the  first 
rotation,  for  example  to  one  of  80  years  in  four  periods  of  20  each. 
Then  the  principal  object  which  we  had  in  view  nnder  the  method 
we  are  considering,  namely,  to  make  use  of  the  materials  already 
existing,  is  poorly  attained,  since  after  a  first  period  of  waiting 
extendme  over  30  years,  and  a  transitory  rotation  of  80  years, 
we  shall  nave  spent  110  years  in  completing  the  transformation. 
Moreover,  in  tnns  making  up  onr  growing  stock  with  coppice 
stems  mixed  with  existing  standards,  we  diall  get  a  forest  in 
which  gronps  of  trees  are  found  ill  composed,  not  homogeneous^ 
which  are  only  regular  in  appearance,  and  whose  chances  of  long 
life  are  not  well  assured.  It  is  only  in  coppice  forests  in  moun- 
tain countries  consisting  of  beech  and  oak,  and  free  from  soft 
woods,  (as  poplars,  willow,  Ac.,)  that  this  method,  formerly 
much  in  vogue,  has  a  chance  of  giving  first  rate  results. 

It  is  nevertheless  important  to  understand  how  the  cuttings 
are  made  under  this  method,  because  the  same  treatment  has 
been  made  use  of  under  a  more  perfect  method.  The  thinnings 
of  coppice  with  the  object  of  conversion  prepare  tiie  soil  for  na- 
tural reproduction  by  seed,  better  than  anything  else  j  the  too 
dense  cover  is  removed,  and  the  stool  shoots  are  cleared  off, 
which  would  otherwise  be  a  serious  obstacle  to  the  growth  of 
natural  seedlings. ,  This  style  of  cutting  also  greatly  helps  the 
formation  of  a  good  vegetable  surface  soil. 

IL-^The  method  of  temporary  Coppice. 

The  essential  feature  of  this  method  is,  that  it  does  not  count 
on  any  of  the  existing  growth  to  constitute  the  capital  of  the 
future  high  forest ;  on  the  contrary,  the  whole  of  the  existing 
growth  is  entirely  used  up  in  furnishing  a  yield  during  the 
period  of  conversion. 

The  scale  of  ages  from  1  to  120  years  will  gradually  create  itself 
as  the  work  progresses,  and  the  period  of  conversion  will  necessa- 
rily be  eaual  to  the  period  of  rotation  for  our  future  forest, 
which  by  nypothesis  is  h^e  120  years.  The  period  is  called  the 
transformationrrotation  (revolution  de  cowoersion.) 

The  first  step  will  be  to  divide  the  forest  into  periodic  blocks, 
so  as  to  have  the  general  framework  on  which  to  model  the 
growing  stock  to  be  created.  When  a  high  forest  is  constitut- 
ed, the  blocks  must  fulfil  a  necessary  condition,  that  is,  they 
must  correspond  to  periods  of  regeneration,  that  is  to  the  term 
of  years  necessary  (according  to  the  climate  and  the  kind  of  tree) 
for  the  complete  regeneration  of  each.  In  the  present  instance, 
the  blocks  adopted  must  not  only  satisfy  this  condition,  because 
they  represent  the  permanent  framework  of  our  future  plan, 
but  also  they  must  satisfy  another  condition,  which  is  that  thev 
must  correspond  to  a  coppice-rotation,  since,  while  one  blow 
is  undergoing  regeneration  the  woiiing  for  coppice  irill  continue 
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on  the  others.  Each  block  except  the  one  in  hand  at  the  time, 
forms  a  coppiceHseries  for  temporanr  purposes,  in  ii^hich  the 
coppice  metnod  of  cutting  will  last  for  a  greater  or  less  time 
according  to  the  number  in  the  serial  order  of  periodic  blocks. 

To  make  it  easier  to  explain  this  method,  we  wiU  suppose 
that  our  600  acres  have  been  worked  in  four  coppice  series  of 
150  acres,  with  a  rotation  of  30  years.  We  shEul  then  start 
with  a  working  scheme  of  four  periodic  blocks  corresponding  to 
periods  of  30  years,  and  formed  each  of  a  coppice-series  thus : — 

L    150  acres,  ...  ...  —     1 — 80  years. 

II.    150      „  •••  •••  •••     1—80      „ 

III.    150      „  ...  ...  ...     1—80     „ 

AV.      iOU        ••  ...  ••.  ...      i"^uV/       |. 


600  acres. 
The  plaa  of  exploitation  will  be  as  follows  :— 

First  Period  (1880-1909). 

Ist  Block.  Regeneration  by  shelter  fellings  (vide  p.  279)  over 
l-15th  of  the  area  yearly,  returning  again  to  make  farther  cuttings 
to  free  the  young  seedling  trees,  by  cuttings  which  will  be  by  area, 
or  by  volume. 

Ilnd  Block.     Coppice  fellings  at  80  years,  5  acres  annually. 
IlIrd       „  „  „  99  „ 

IVth        „  „  „  „  „ 

Second  Period  (1910-1989). 

Ist  Block.    Gleanings  though  the  young  wood  from  1  to  SO 
years. 
Ilnd      „        Regeneration  by  shelter  fellings. 
Ilird      „        Coppice  fellings  at  80  years. 
IVth      „  „  ,,  „ 

Third  Period  (1940-1969). 

Ist  Block.  Thinnings  though  the  wood  from  80  to  60  years'  old. 

Ilnd      „  Cleanings  though  the  wood  1  to  80  years'  old. 

IlIrd       „  Regeneration  by  shelter  fellings. 

IVth      „  Coppice  fellings  at  80  years. 

Fourth  Period  (1970-1999). 

Ist  Block.  Thinnings  in  wood  aged  60 — 90  years. 

Ilnd  „               „                „              80—60     „ 

Ilird  „  Cleanings,        „               1—80      „ 

IVth  „  Regeneration  by  shelter  fellings. 

In  this  method  the  coppice  fellings  gradually  diminish  in 
extent  and  importance,  in  proportion,  as  t^e  high  forest  is  pro- 
duced and  comes  on  to  maturity.  The  amount  of  material  at 
disposal  may  not  suffer  any  serious  reduction.  Indeed,  possibly 
during  the  first  period  it  will  be  increased,  because  the  entire 
coppice  stock  is  given  up  to  working. 
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It  is  only  in  the  second  period  that  the  diminution  will  be 
felt,  because  the  cuttings  in  the  first  periodic  blocks  will  then 
only  be  cleanings  of  small  value,  but  it  can  be  arranged  during 
the  first  period  so  to  increase  the  number  of  stores  in  the  areas 
still  worked  as  coppice,  as  not  only  to  allow  a  better  chance 
of  seed  shedding,  but  to  supplement  the  poor  yield  of  the 
second  period.  The  equalization  will  be  at  least  in  value,  if  not  in 
volume.  As  it  is  no  advantage  to  create  a  temporary  '  series '  for 
coppice  in  each  periodic  block,  it  will  increase  the  chances  of 
success  for  shelter  fellings  in  the  periodic  block  under  treatment, 
(in  which  seedlings  are  always  in  danger  from  stool-shoots,) 
if  we  modify  the  old  series  of  coppice  in  such  a  manner,  as  to 
group  together  in  the  first  periodic  block,  the  old  coppice  stems, 
which  are  more  fit  for  cutting.  The  periodic  blocks  in  which 
coppice  fellings  have  to  continue  will  thus  temporarily  be  united 
into  one  consecutive  group  of  fellings,  the  importance  of  which 
diminishes  at  each  period,  in  which  also  the  shelter  fellings  are 
first  undertaken  in  the  oldest  coppice. 

If  the  forest  has  been  worked  in  a  single  series  for  coppice 
at  30  years,  taking  £0  acres  a  year,  the  formation  of  these 
periodic  blocks  is  perfectly  natural  and  easy. 


I.  150  acres, 

•  •• 

.*.    coppice  of  24 — 80  years. 

11.  150    „ 

•  •• 

...         „          16-28     „ 

IIL  150    „ 

•  •• 

„            8 — 15     „ 

IV.  150    „ 

•  •• 

„            1—7       ,1 

600 

If  on  the  contittry  the  coppice  forest  has  been  hitherto  worked 
in  more  than  one  series,  then  we  must  try  to  group  the  ages  so 
as  to  form  a  first  periodic  block,  in  which  the  oldest  coppice 
shall  come  first,  and  then  a  succession  of  fellings  with  a  rea- 
sonable difference  of  age  so  as  to  form  a  coppice  cutting  in  a 
single  series. 

The  plan  of  felling  as  a  whole  will  then  present  something 
like  this— 

First  Period  (1880-1909). 

L    150  acres,  24—80  years.    Shelter  fellings  (at  1-lOth  area) : 

15  acres. 
II.) 

III.  V 450    „         1—24      „     '  Coppice  (at  l-80th  of  area): 

IV.  3  15  acres. 

Second  Period  (1910-1939). 

I.    150  acres,  1 — 30  years.  Cleanings. 

II.     150    „     20—80     „  Shelter  fellings  (at  1-lOth  area): 

jjj  ^  15  acres. 

IvfSOO    „       1—20     „  Coppice  (at  l-80th  of  area):  15 


acres. 
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150  ism,  80—60  years. 

IL 

150    „        1—30    „ 

III. 

150    „       16—80    „ 

I. 

150  acres,  60—90  years. 

11. 

150    „      80—60    „ 

IlL 

150    „        1-80    „ 

IV. 

150    „        1-80    „ 
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Third  Period  (1940-1969)* 

Thinnings. 
Cleanings. 
Shelter  fellings  (%t  l-15ih  area) : 

10  acres. 
IV.    ISO    „        1--15    „        Shelter felUngs (at  l-80th area): 

5  acres. 

Fourth  Period  (1970-1999). 

Thinnings, 
jthinnings. 
Cleanings. 

Shelter  fellings  (at  l-SOth  area)  : 
5  acres. 

Between  these  two  methods  of  applying  the  same  principle  of 
management,  it  is  the  second  which  reduces  the  inconvenience 
necessarily  resulting  from  the  procedmre  of  conversion  to  a 
minimum. 

The  inconvenience  is,  that  the  stools  of  the  trees  are  perpetually 
sending  out  shoots  which  tend  to  suppress  the  young  seedlings, 
and  if  the  stores  dispersed  through  the  forest  are  not  sufficiently 
numerous  to  suppress  the  clusters  of  stool-shoots,  it  will  always 
be  necessary  to  dWote  considerable  care  to  the  shelter  fellings,^ 
and  this  will  involve  some  expense* 

in.^Mueed  Metiod. 

In  working  by  the  method  just  described^  we  had  the  advan- 
tage ol  being  able  to  introduce  into  the  forest  the  species  which  are 
most  suited  to  high  forest,  oaks  for  examplei  and  conifers,  and 
to  build  up  a  regular  and  homogeneous  forest  growth ;  but  this 
method  has  some  corresponding  disadvantages,  namely  : — 

(1).  It  is  costly ;  the  young  growing  stock  is  provided  during 
«a(di  period,  and  throughout  each  periodic  block,  for  the  most 
part  by  artificial  plantations,  and  the  young  seedlings  have  al- 
ways to  be  defended  against  supprestton  by  the  shoots  from  the 
old  coppice  stools. 

(£).  The  precise  date  of  the  period  when  the  forest  will  tem- 
porarily be  only  able  to  yield  a  considerably  diminished  yearly 
produce  (which  the  reader  will  remember,  does  not  occur  all  at 
once)  is  left  to  the  future  and  is  unknown;  and  as  it  is  impossible 
to  say  what  may  be  the  pressing  requirements  of  that  time 


*  We  agree  with  M.  8«e,  in  his  remark  (Reroe  fonstito  1867,  page  263)  that  ia 
order  to  aeeare  the  older  coppice  for  shelter  fellings,  we  must  commence  cutting 
at  the  age  of  24  or  even  15  years,  in  the  area  where  the  coppice  srstem  is  tempo- 
nrily  retained,  and  this  will  cause  a  difBcally  inseketing  suitable  stems  dnriiis^ 
tiie  earlier  years  of  the  coppice  fotatioD. 
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when  it  comes,  it  ie  possible  that  the  completion  of  the  conver- 
sion may  be  endangered. 

(S).  The  coppioin|^  has  to  be^  continued  for  one,  two^  and 
three,  or  even  four  periods ;  it  may  well  be  that  in  bad  coppices, 
the  land  may  become  exhausted,  and  the  coppice  system  no 
longer  applicable.  There  is  no  such  thins  in  science  as  the  abso- 
Inte  application  of  any  rule  under  all  possible  conditions ;  and  it  is 
so  especially  in  forestry :  the  first  method,  notwithstanding  the 
drawbacks  which  belong  to  it,  does  admirably  for  beech  coppice, 
and  for  other  forest  in  special  circumstances :  the  second  method 
is  suitable,  when  we  have  to  deal  with  simple — or  stored — cop- 
pices, in  which  there  are  a  variety  of  species  including  soft  and 
inferior  woods  unsuited  to  form  the  material  of  a  high  forest 
growth. 

The  difiiculties  which  beset  both  the  one  method  and  the 
other,  have  led  foresters  to  adopt  a  method  intermediate  between 
the  two,  which  borrows  the  preparatory  fellings  from  the  first, 
and  the  definite  location  of  the  operations,  together  with  the 
shelter  fellings,  from  the  second.  In  consequence  it  is  a  method 
most  generally  applicable,  seeing  how  numerous  and  variable  are 
the  conditions  of  the  forests  with  which  we  have  to  deal. 

Let  us  again  revert  to  our  old  example,  and  suppose  that  we 
wish  to  keep  our  coppice  at  30  years,  so  as  not  to  repeat  our 
fellings  in  so  short  a  rotation  that  the  good  species  would  be 
endangered  and  worthless  woods  encouraged.  We  shall  then 
arrange  (as  before)  the  locale  of  our  operations  on  the  ground, 
gprouping  them  into  periodic  blocks  corresponding  to  periods  of 
SO  years. 

The  mixed  method  of  treatment  then  will  consist  in  making 
simultaneously  with  the  shelter  fellings,  undertaken  in  the  periodic 
block  in  hand,  preparatory  fellings  i^  the  block  next  to  follow, 
and  coppice  fellings  in  the  others. 

The  coppice  system  is  abandoned  in  each  period  on  one  block, 
no  longer  for  the  purpose  of  natural  regeneration,  but  to  pre- 
pare its  growing  stock  to  furnish  in  the  next  following  period 
the  means  of  a  good  n^turfd  regeneration  which  do  not  at  the 
moment  exist,  and  to  diminish  the  expenditure  on  artificial 
planting.  The  stores  mixed  with  the  old  coppice  will  be  pre- 
served in  making  the  preparatory  cuttings,  and  they  will  furnish 
an  important  aid  to  the  subsequent  regeneration;  but  as  leaving 
these  standing  will  considerably  diminish  the  amount  of  produce, 
we  must  try  and  compensate  for  this  in  some  other  way.  With 
this  object  the  coppice-series,  which  immediately  precedes  the 
seriies  in  which  preparatory  fellings  are  to  follow,  and  which  is 
only  to  remain  during  one  revolution,  will  be  so  worked  as  to 
cut  out  chiefly  the  old  stores,  taking  care  to  preserve  the  middle 
aged  and  young  ones,  and  that  U^  very  considerable  numbers,  so 
that  in  the  following  period,  there  may  be  the  best  results  obtained 
firom  the  regeneration  fellings. 

2  Y 
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The  plaD  of  working  will  then  be  as  follows : — 
First  Period  (1880-1909). 

Ist  Blocks  150  acres.  Shelter  fellings  at  1-lOth  of  the  area, 
to  be  repeated  three  times,  so  as  to  meet  the  require- 
ments of  the  seedling  growth — 15  acres  a  year. 

Ilnd  Block,  150  acres.  Preparatory  cuttings  at  l-15th  of 
the  area,  to  be  repeated  twice  in  the  period,  so  as  to 
increase  the  produce  and  insure  the  success  of  the 
operation,  10  acres  annually. 

Ilird  Block,  150  acres.  Coppice  fellings,  but  taking  out  also 
all  the  old  stores  and  reserving  a  very  large  number 
of  young  and  middle  aged  ones,  (aU  of  hardwood 
kinds,)  5  acres  annually. 

IVth  Block,  150  acres.  Coppice  with  ordinary  store  reserva- 
tion, l-30th  per  annum,  5  acres. 

Second  Period  (1910-1939). 

I.  Cleanings  (produce  of  little  value)  in  young  wood  from 

1 — 80  years,  5  acres  annually. 
II.    Regeneration  fellings  in  a  forest  growth  already  com- 
posed of  strong  shoot^tems  and  of  seedling- stems, 
and  in  a  soil  already  protected  (against  weeds  and  alien 
growth)  by  the  cover  overhead. 

III.  Preparatory  fellings  in  a  forest  of  lightly  stocked  poles 

from  30 — 60  years,  and  intermixed  with  coppice :  10 
acres  annually,  repeated  twice. 

IV .  Coppice  fellings  with  reservation  of  numbers  of  stores,  and 

cutting  out  of  oldest  trees. 

TAird  Period  {1940-1969). 

I.    First  thinnings.    Wood  from  80 — 60  years,  5  acres. 

II.  Cleanings.     Wood  from  1 — 30  years,  5  acres. 

III.  Begeneration,      Thinly  stocked  young  forest  (grown 

from  seed)  60 — 90  years  mixed  with  coppice,  15  acres 
annually,  or  fellings  calculated  by  volume. 

IV.  Preparatory  fellings :  poles  mixed  with  coppice. 

FourtA  Period  (1970-1999). 

I.  Second  thinnings.    Wood  from  60 — 90  years,  5  acres. 

II.  First  thinnings.    Wood  from  30 — 60  years,  5  acres. 

III.  Cleanings.    Wood  from  1 — 30  years,  5  acres. 

IV.  R^eneration.    Young  high  forest  from  60 — 90  years, 

15  acres  annually,  or  cuttings  by  volume. 

If  this  schedule  should  appear  at  first  sight  complicated,  it  is 
only  at  first  sight ;  in  reality  it  is  very  simple^  and  in  practice  will 
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be  found  to  work  yery  easily :  it  does  not  (in  theory)  suppose 
the  existence  of  conditions  of  growing  stock  other  than  those 
which  are  easily  attained  in  practice^  especially  if  the  forest  to  be 
transformed  has  been  worked  previously  in  several  coppice-series. 
The  necessary  conditions  are  in  fact^  only  to  have,  for  certain 
periodic  blocks  and  especially  for  the  third,  a  scale  of  ages,  from 
1  to  SO  years  at  least,  so  aa  to  allow  a  good  choice  of  stores  to  be 
reserved  in  each  year  of  the  working,  and  whose  age  at  the  time 
will  be  at  least  30  years. 

It  is  desirable  as  far  as  possible  to  group  together  in  the  first 
block,  those  parts  of  the  forest  which  contain  the  most  natu- 
ral seedlings — these  are  often  met  with  in  abundance  among 
coppice  growth,  especially  where  there  has  been  a  more  than 
usually  large  reservation  of  standards,  and  in  constitutiog  this 
block  it  will  also  be  desirable  to  do  whatever  is  possible  to  assure 
the  success  of  the  regeneration  fellings  when  they  begin. 

If  this  necessary  state  of  things  is  not  to  be  attained  at  once, 
the  method  we  are  discussing  may  still  be  followed,  only  that 
before  commencing  the  regeneration  fellings,  we  shall  have  to 
allow  an  additional  term  of  years,  for  getting  the  stock  into  a 
state  fit  for  them. 

This  necessitates  commencing  operations  without  preparatory 
fellings  over  the  portions  which  belong  to  the  first  periodic  block, 
such  work  being  done  during  a  preliminary  period,  not  counted 
in  with  the  '  conversion-rotation ' ;  and  therefore  pro  tanto  the 
period   necessary  to  complete  the  transformation  is  prolonged. 

The  'mixed  method'  may,  therefore,  be  accepted  as  a  general 
one,  and  one  that  is  elastic  enough  to  be  applied  to  the  various 
difierences  which  coppice  forests  exhibit.  There  are  many  oases 
where  no  such  period  of  preliminary  preparation  is  necessary, 
and  when  we  find  the  state  of  preparation  already  existing  in  cer- 
tain compartments,  which  have  become  abundantly  stocked  with 
reserves  owing  to  the  wise  economy  of  the  proprietor. 

If  the  plan  of  working  is  well  followed  out,  we  shall  be  almost 
certain  to  be  able  to  avoid  any  serious  diminution  in  the  yearly 
produce ;  perhaps  not  indeed  in  volume,  but  at  any  rate  in  value. 
Therefore  it  will  be  without  any  notable  sacrifice  that  we  shall 
ultimately  attain  the  object  in  view:  and  although  the  time 
may  be  long,  in  the  end  there  will  be  the  increase  to  the  capital 
value  of  the  property  which  results  from  the  conversion. 

This  mixed  method  is  also  of  more  general  and  more  certain 
applicability  than  either  of  the  preceding  ones :  the  only  con- 
dition essential  for  success,  it  pre-supposes,  is,  that  the  forest  has 
a  growth  of  hardwoods  (fit  to  form  a  timber  forest)  in  sufficient 
proportion  to  give  rise  ultimately  to  a  growth  which  will  give 
seed  over  the  whole  extent.  It  will  suffice  however  for  this,  that 
the  coppice  contains  I-5th  hardwood.  If  this  is  not  so,  then, 
no  doubt,  we  shall  have  to  resort  to  the  assistance  of  artificial 
planting. 
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The  control-register  is  very  easy  to  keep  ap,  and  is  easily 
adapted  to  the  general  formula  we  have  indicated :  care  must 
be  taken  to  keep  a  special  acconnt  of  each  felling-operation 
separately, — shelter  fellings,  the  preparatory  fellings,  and  the 
coppice  fellings,  as  mentioned  at  the  dose  of  Part  11^  (Stored- 
coppice  management). 


The  " coupes''  may  be  marked  out  on  the  ground,  which 
will  greatly  facilitate  the  execution  of  the  transformation, 
and  idso  the  verification  of  the  manner  in  which  it  is  being 
done. 

With  a  view  to  diminish  expense,  it  may  suffice  to  limit 
ourselves  to  marking  out  each  periodic  block  into  10  compart- 
ments, which  will  be  numbered 


LI,  1.2, 

IL  1,  IL  2, 

IILl,  IIL2, 

IV.  1,  IV.  2, 


1.10 
11.10 

III.  10 

IV.  10 


These  will  serve,  one  for  the  shelter  felling,  frds  for  the  pre- 
paratory felling,  |rd  for  the  coppice  felling,  of  each  year. 

Of  the  Reserve. — ^This  partition  into  10  compartments,  besides 
the  merit  of  economy,  possesses  also  this  advantage,  that  it  enables 
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08  to  keep  a  reierve  for  tmroreseen  reqtdrementfii  a  matter  of  great 
importance  in  private  and  oommunal  foreste. 

Communes  are  often  obliged  to  keep  something  to  fall  back 
on  in  case  of  an  extraordinary  demand  on  the  treasury;  and  for 
this  parpose  the  law  has  compelled  them  to  keep  *^  the  fourth 
in  leserve/'  It  would,  therefore,  be  unfortunate  if  we  could 
not  include  such  a  provision  in  devising  the  plan  of  trans- 
formation. 

In  communal  forests  the  reserve  ought  to  equal  the  fourth  of 
the  produce,  but  the  preparatory  fellings  being  only  a  kind  of 
thinning  and  not  productive  of  much,  we  cannot  bring  the 
idea  of  reservation  to  bear  upon  any  but  the  principal  fellings 
which  are  still  those  of  the  coppice.  Up  to  the  moment  when  the 
fellings  b^n  to  be  made  by  volume,  and  when  the  reserve  will 
be  previously  deducted  from  the  amount  of  material  to  be  re- 
moved, we  provide  for  the  reserve  by  keeping  back  one-fourth 
of  the  area  of  the  ^  coupes ''  of  the  let,  Ilird  and  IVth  petiodic 
blocks. 

Thus,  in  the  first  bloqk,  three  of  the  ten  16  acre-compartments 
are  destined  to  furnish  four  gproups*  of  fellings  of  11^  acres, 
the  three  first  being  the  annud  cutting  (after  deducting  the  re- 
serve), and  the  fourth  liie  reserve  itself,  and  these  are  cut  out  in 
three  years. 

For  the  llird  and  IVth  blocks,  we  take  one  compartment  (15 
acres),  to  make  four  felling  groups  of  8{  each,  these  are  worked 
in  3  years,  the  first  three  for  the  ordinary,  the  fourth  for  the 
reserve  cutting. 

The  control-register  will  enable  us  to  follow  at  a  glance, 
where  the  reserve,  thus  deducted  from  the  area,  eomes.  Every 
three  years  we  shall  subdivide  (by  survey-measurement)  into  four 
equal  felling*groups,  three  compartments  from  the  first,  and  one 
each  from  the  third  and  fourth  periodic  blocks. 

The  fellings  made  in  the  process  of  transformation  are  only 
of  a  temporary  character ;  and  it  cannot  matter  much  whether 
we  make  some  of  them  a  little  sooner  or  a  little  later  (which  is 
what  we  do  when  we  arrange  a  reserve).  In  this  way  there  is  a 
reserve  alwajrs  at*the  disposal  of  the  proprietor,  whenever  he 
wants  it. 

§  2.     Converrion  of  irr^lat^^ared^  Coppice. 

In  practice,  the  operations  of  conversion  do  not  always  pre- 
sent themselves  in  that  state  of  theoretic  regularity  we  have 
assumed  in  our  example.  It  was  important,  however,  not  to 
complicate  our  explanation  by  taking,  at  first  starting,  an  example 
other  than  a  regular  and  normal  one. 

*  The  block  being  in  the  example  150  acres,  the  20  compartments  will  each 
be  16  acres  ;  8  of  them,  total  46  acres,  are  grouped  into  four  felling  gronps 
of  m  aeres  each.~(TB.> 
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It  may  be  that  the  coppice  to  be  transformed  is  very  irregular : 
it  may  be  that  some  cuttings  for  conversion  have  already  beea 
be^n^  or  some  attempts  made  to  introduce  young  growth  of 
conifers — so  that  in  those  places  there  is  no  opportunity  for  cop* 
pice  management ;  or  other  special  circumstances  may  exist  at 
different  points  throughout  the  forest  area.  Very  numerous  and 
very  various  are  such  circumstances ;  but  then  it  is  easy  to  modify 
our  plan  of  operations  accordingly. 

The  forester  will  have  to  make  such  principles  as  we  have 
just  explained  only  the  basis  of  his  plan^  and  will  combine  them 
with  planting  or  other  works  rendered  necessary  by  the  state  of 
the  forest :  but  he  will  always  divide  out  his  area  on  the  ground^  so 
as  to  conform  to  the  main  outlines  of  his  future  working-scheme. 
He  may  have  to  include  in  his  IVth  periodic  block  some  groups 
of  young  forest^  instead  of  having  it  all  coppice-coupes.  In  the  first 
block  may  be  included  places  where  a  young  seedling  growth  has 
already  succeeded,  and  where  the  regeneration  fellings  belonging 
to  that  period  will  not  be  required. 

He  will  borrow  from  the  true  high  forest  am^nagement  (work- 
ing scheme)  and  from  the  several  methods  of  conversion,  the  com- 
binations necessary  to  draw  up  his  plan  as  a  whole.  Such  irregular 
am^nagements  necessarily  require  long  experience  and  skilled 
judgment  for  their  successful  elaboration. 

JExample.-^lt  is  in  such  am^nagements  as  these,  that  we  may 
have  to  put  the  forest  under  a  preliminary  period  of  management 
before  we  enter  on  the  actual  conversion  of  rotation.  Suppose, 
for  example,  we  have  a  communal  forest  of  600  acres,  of  which 
the  fourth  (hitherto  kept  as  the  reserve)  of  150  acres,  pre- 
sents a  good  growth  of  beech  stems  of  70  years,  intermingled 
with  older  trees,  and  the  rest  (450  acres)  has  been  cut  for  cop- 
pice at  SO  years,  at  the  rate  of  15  acres  annually.  Suppose 
that  as  the  result  of  some  experimental  attempts  to  transform 
this  into  high  forest,  the  first  ten  coupes  (150  acres)  present 
a  growth  of  young  stems  from  SO-40  years  and  sufficiently 
regular,  the  other  20  coupes  (300  acres)  being  irregular  cop- 
pice in  a  bad  state;  the  object  is  to  transform  them  into 
'  high  forest  with  a  rotation  of  120  years.  In*this  case  we  shall 
divide  the  forest  into  six  divisions  of  about  100  acres  each, 
which  at  a  later  stage  will  correspond  to  six  periodic  blocks,  one 
for  each  20  years  of  the  rotation :  our  first  division  will  con- 
tain the  100  acres  of  reserve  aged  70  years;  the  second  will  be 
made  up  of  the  remaining  50  acres  of  the  reserve  of  this 
age,  and  of  45  acres  out  of  the  ten  coupes  which  have  been 
thinned  out  and  which  are  40  years  old ;  the  third  will  contain 
the  other  seven  coupes  of  the  same  kind,  aged  30  years,  and 
will  give  105  acres:  the  fourth,  fifth,  and  sixth  are  furnished 
by  the  300  acres  of  bad  coppice.  We  must  then  have  a  pre- 
liminary period  of  30  years,  during  which  the  coppice  system, 
with  a  rotation  of  30  years,  will  be  maintained  in  these  three 
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blocks.    The  yield  during  this  time  for  the  whole  forest  will 
be — 

1.  In  the  first  three  blocks  only  certain  trees  will  be  felled^ 

to  the  extent  of  l-30th  of  the  actual  volume. 

2.  In  the  last  three  blocks  coppice  fellings,  10  acres  annually  : 

assuring  the  re-stocking  of  the  cut  out  area  by  artifi- 
cial sowing  or  planting. 

During  this  preliminary  period  the  'fpurth  in  reserve'  will 
be  secured  by  a  deduction  of  l-3rd  on  the  volume  of  the  material 
which  is  to  be  extracted  from  blocks  I. — III.,  without  interfering 
with  the  removal  of  the  coppice. 

At  the  end  of  the  preliminary  period  of  SO  years  the  forest 
will  be  in  a  condition  to  be  worked  on  the  basis  of  the  final 
working  scheme^  because  it  will  have  the  following  constitu- 
tion:— 


Age  at  the 

Age 

at  present 

(1880). 

conclusion 

Periodic 
block. 

Area. 

of  the 

preliminary 

period 

Period  for 
felling. 

Age  at  time 
of  feUing. 

(1910). 

I. 

100 

70 

100 

1910—1929 

110 

IL 

f      50 
I      45 

70 
40 

100) 
70 

1930—1949 

(      130 
100 

III. 

105 

30 

60 

1950—1969 

110 

IV. 

1001 

between 

20—30 

1970—1989 

90—100 

V. 

100  > 

80  and 

10—20 

1990—2009 

100—110 

VI. 

100  J 

1  year. 

1—10 

2010—2029 

110—120 
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346  NOTBS  FROM  ESWAH, 

NOTES  FROM  REWAH. 

TO  THE  BDITOB  OF  THB  "  INDIAN  FOBESTEB/* 

Dbar  SiR^ — Having  been  encouraged  by  ''6.  V"  in  his  remarks 
on  page  68  of  the  Forester  for  Febroary,  I  have  striven  for  some 
time  past  to  forward  a  few  notes  on  the  forests  of  the  above  State. 
But  until  now  my  good  intention  has  remained  in  embryo,  partly 
owing  to  a  press  of  work  and  partly  to  that  reluctance  felt  by 
every  inexperienced  writer  for  going  into  print. 

Where  is  Rewah?  I  can  imagine  a  good  many  readers  ask- 
ing; and  doubtless^  the  extensive  country  bearing  this  name, 
except  to  the  administrative  staff,  and  an  occasional  party  of 
sportsmen  who  visit  the  State  for  tiger  shooting,  is  nearly  un- 
known  to  Europeans.  Its  situation  may  be  described  in  a  few 
words.  All  that  portion  of  Central  India  contained  between  the 
North- West  Provinces  on  the  north,  the  wild  forest  country  of 
Chutia  Nagpur  on  the  east,  the  Central  Provinces  on  the  south, 
and  the  East  Indian  Railway  line  on  the  west,  comprises  the 
State  of  Rewah.  The  traveller  journeying  up-country  from 
Bombay  would  most  probably  have  dined  at  Jabalpur,  smoked 
his  post-prandial  cheroot  and  struggled  through  some  four  hours 
of  rather  disturbed  rest  by  the  time  the  mail  train  reaches  Satna, 
where  it  would  be  necessary  for  him  to  turn  out  if  his  destination 
were  Rewah.  Satna  is  midway  between  Jabalpur  and  AJlahabad, 
and  is  the  head-quarters  of  the  Agency  appointed  for  the  manage- 
ment of  the  State.  The  station  can  boast  of  no  beauty  or  inter- 
est, the  traveller  need  regret  having  missed,  owing  to  the  nocturnal 
hour  of  his  arrival.  It  is  situated  in  a  plain  of  light  coloured 
thirsty  looking  soil,  out  of  which  crop,  some  five  miles  to  the 
south,  a  range  of  low  bare  fiat-topped  sandstone  hills,  one  of 
which  is  conspicuous  for  its  resemblance  to  Vesuvius,  a  resem- 
blance very  striking,  when  a  cloud  resting  on  its  summit  gives  the 
idea  of  smoke;  and  in  other  ways,  our  station  is  only  distinguish- 
able from  the  very  uninteresting  surrounding  country  by  a  few 
hideous  railway  and  civil  buildings  and  the  P.  A.'s  decorated 
fiagstaff.  It  would  be  wrong,  however,  to  judge  Rewah  from  the 
dismal  appearance  of  its  western  border  land. 

Thirty-one  miles  east  of  Satna,  with  which  it  is  connected  by 
a  well  bridged  and  metalled  road,  lies  the  native  capital,  that 
gives  its  name  to  the  State.  The  city,  which  it  will  be  conveni- 
ent to  make  the  starting  point  for  our  subsequent  inspection  of 
the  forest  country,  is  built  on  a  considerable  river  called  the 
Beehar,  a  tributary  of  the  Tons,  better  known  on  account  of  its 
splendid  waterfalls,  some  of  which  have  a  sheer  drop  of  nearly 
400  feet.  It  contains  22,000  inhabitants,  mostly  Hindus,  and 
is  a  medley  of  ill-arranged  streets,  in  which  fairly  built  stone 
houses  justle  the  meanest  mud  hoveb.  Through  its  centre  runs 
the  one  broad,  well  drained  thoroughfare,  in  which  most  of  the 
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notables  and  respectable  shopkeepers  live^  and  at  the  far  end  of 
which^  but  separated  from  it  by  an  old  wall  and  massive  timber 
gateway,  stands  the  Maharajah's  palace,  a  building  of  no  artistic 
merit  and  rather  shaky  in  its  details. 

The  young  Chief,  who  is  at  present  a  minor,  only  7  years  old, 
belongs  to  a  clan  of  Rajputs,  or  Thakurs^  aa  the  people  of  this 
State  prefer  to  style  themselves,  called  Baghels,  from  whom  the 
country  obtains  its  name  of  Baghelkhand.  The  upper  classes 
are  either  Baghels  or  members  of  the  allied  clans  of  Bandels, 
Chandels  and  Chowhans ;  and  very  pi-oud  are  they  of  the  native 
equivalent  to  the  Civis  Romanum  sum,  with  which  they  tell  you 
on  enquiry  that  ham  Baghel  hain,  as  if  therein  lay  their  claim  to 
every  distinction.  The  poorest  of  them  always  wear  arms,  and 
consider  themselves  the  Maharajah's  biai  band.  As  a  rule  they 
are  very  ignorant,  very  narrow  minded,  and  staunchly  conserva- 
tive and  opposed  to  every  new  administrative  reform;  but  if 
rough  and  obstructive  they  are  by  no  means  bad  fellows,  especi« 
ally  if  removed  from  the  influ^oe  of  Court  intrigues.  Should 
they  object  to  your  procedure  they  will  readily  tell  you  so,  and 
plainly  inform  you  that  they  intend  doing  all  in  their  power  to 
thwart  and  bring  it  to  naught;  but  on  the  other  hand  they  bear  one 
no  grudge  for  doing  one's  duty,  even  when  the  performance  of 
such  is  adverse  to  their  interests,  and  do  not  visit  upon  the  ser- 
vant of  the  durbar  the  spleen  they  may  feel  towards  itself.  For 
instance,  I  have  never  experienced  from  them  the  inconvenient 
treatment  with  regard  to  supplies  for  the  camp  that  used  to  be 
the  common  misfortune  of  a  Forest  Officer  in  the  Central  Pro- 
vinces in  former  days,  when  to  keep  one  without  grain  and  other 
necessaries  until  dark  was  the  not  unusual  method  chosen  by  a 
malguzar  for  showing  his  disapproval  of  the  forest  nuisance.  On 
the  contrary,  the  ialukdar  in  whose  Ulaqua  one  is  marching 
generally  comes  into  camp  to  pay  his  respects,  do  a  bit  of  shoot- 
ing, and  have  a  crack  on  things  in  general. 

Away  beyond  the  city  of  Rewah,  breaking  the  sky  line  from 
east  to  west  as  far  as  the  eye  can  see,  run  the  Kdimurs,  a  precipi- 
tous range  of  hills  of  no  great  breadth,  that  divide  the  State  into 
two  unequal  halves,  the  conditions  of  which  are  as  different  as  well 
can  be— the  country  on  the  north  being  a  well  cultivated  plateau, 
dotted  with  flourishing  villages  and  fine  mango  or  tamarind 
groves,  while  on  the  south  it  is  broken  up  into  a  complex  net- 
work of  forest  covered  hills  and  valleys,  in  which  cultivation  un- 
fortunately bears  a  very  inadequate  proportion  to  waste  land. 
It  is  with  this  latter  portion  of  Rewah,  which  contains  an  esti- 
mated area  of  10,000  square  miles,  that  I  shall  attempt  to  make 
your  readers  acquainted.  But  before  crossing  the  Kaimurs,  I 
must  mention  two  small  forests  situated  on  the  north  of  the 
range  which  deserve  passing  remark. 

*  In  Rewah  the  terai  Bajpnt  is  onl/  applied  to  the  illegitimate  son  of  a  Thaknr. 

2  z 
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The  first  of  these  is  an  area  of  allavial  deposit  about  3  square 
tniles  in  extent^  formed  in  the  angle  of  two  rivers.  It  is  covered 
with  forest  of  teak,  mixed  with  B.frondosay  Alangium  Lamarekii 
and  a  little  U.  integrifolia,  the  teak  being  the  dominant  species. 
The  forest  was  formerly  protected  as  a  shooting  cover  j  but  of  late 
years,  owing  to  the  impecuniosity  of  the  durbar  and  the  increase 
ine  value  of  timber,  a  contractor  was  allowed  to  convert  a  great 
portion  of  its  teak  into  sleepers.  He  managed  to  remove  8,000 
broad  and  36,000  metre  gauge  sleepers,  or  82,000  cubic  feet  of 
wood  before  the  arrival  of  a  Forest  officer  checked  his  career^  and 
o(  course  the  work  was  carried  out  on  the  ordinary  contractor 
system,  entailing  the  maximum  amount  of  damage  to  the  forest, 
with  the  minimum  amount  of  payment  to  the  State.  Trees  were 
cut  down  at  breast  level,  wood-cutters  being  then  allowed  to 
hack  up  the  green  stumps  for  fire  wood.  Or  in  many  cases, 
where  to  fell  the  stout  old  trees  would  have  caused  unnecessary 
trouble,  they  were  merely  deprived  of  their  branches,  or  so  many 
of  them  as  would  yield  a  sleeper  width,  while  the  thick  but  too 
short  trunk  was  left  to  record  the  contractor's  economical  pro- 
cedure, and  to  greatly  increase  the  expense  of  carrying  out  future 
works  of  improvement. 

The  forest  is  still  estimated  to  contain  nearly  40,000  cubic 
feet  of  teak,  from  which  scantlings  large  enough  to  yield  broad 
gauge  sleepers  can  be  obtained.  Several  trees  still  standing  are 
over  6  feet  in  girth  with  a  clean  bole  of  15  feet  below  the 
branches,  and  many  others  run  up  to  20  and  25  feet,  with  a 
^iith  of  from  4  to  5  feet ;  but  these  latter  are  seldom  symmetri- 
cal. One  old  fellow,  locally  known  as  Rajah  Singh  (a  name  given 
by  the  late  Maharajah,  who  once  shot  a  tiger  at  its  base),  is 
over  12  feet  in  circumference,  and  would  yield  a  log  of  wood 
12'  X  3'  X  3';  and  I  am  informed  by  the  working  assistant  of 
the  contractor  above  mentioned  that,  the  trees  cut  down  by  him 
were  much  finer  than  those  now  standing,  and  averaged  at  least 
a  girth  of  5  feet,  a  statement  corroborated  by  the  presence  in  the 
forest  of  such  stumps  as  were  not  split  up  for  firewood.  From 
which  it  would  appear  that  the  area  in  question  is  capable  of 
bearing  fairly  large  timber,  and  must  have  been  very  valuable  in 
proportion  to  its  size.  And  this  appears  worthy  of  remark,  see- 
ing that  the  forest  is  situated  nearly  on  the  extreme  border  of 
teak  limits ;  in  fact  in  this  direction  is  the  most  northern  bit  of 
naturally  grown  teak  in  India.  Makandpur,  an  adjoining  village^ 
from  which  the  forest  takes  its  name,  is  in  Lat.  24^  25',  which 
I  believe  is  a  little  farther  north  than  the  town  of  Saugor  in  the 
Central  Provinces,  near  which  is  another  small  area  of  teak  con- 
stituting the  Reserve  of  Gurrahkota.  The  most  northern  limit 
of  this  species  is,  according  to  Dr.  firandis,  25^  30'. 

Sleeper  work  is  now  rapidly  causing  all  the  remaining  large 
teak  in  Makandpur  to  disappear,  and  this  time  next  year>  be- 
yond a  few  seed  bearing  standards,  its  glory  in  big  timber  will 
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have  departed.  Bnt  care  is  being  taken  to  fell  the  trees  level 
with  the  ground,  and  to  shape  the  stools  for  coppice  reproduction. 
The  area  now  being  worked  over  will  be  protected  from  fire  and 
cattle,  and  it  is  hoped  that  by  the  time  the  young  Chief  attains 
his  majority,  the  forest  will  again  be  in  a  fair  way  towards  pro- 
ducing valuable  timber.  The  demarcation  of  the  area,  including 
the  erection  of  masonry  pillars,  has  been  completed. 

The  second  area  of  forest  above  noted  is  close  to  the  town 
of  Govindgurh,  II  miles  from  Kewah,  and  is  situated  on  the 
northern  slopes  of  the  Kdimur  hills.  Like  Makandpur  it  owes 
its  existence  to  the  sporting  tastes  of  past  Baghel  rulers.  It  is 
only  remarkable  for  the  presence  of  sardi  (S.  robufttd)  which 
makes  its  appearance  in  this  direction.  The  forest  chiefly  con- 
sists of  A.  lali/blia,  L.  parvijlora,  3.  /randosa,  S.  roiusla, 
jT.  iofnentoM,  D.  Menum,  N.  Arbor^rUtu,  D,  stricia,  and  a  littla 
scattered  teak.  It  is  the  only  place  where  I  remember  having 
noticed  teak  and  sardi  growing  together,  even  in  small  quanti- 
ties; and  the  teak,  as  might  be  supposed,  consists  of  only  a  few 
poor  specimens,  the  last  struggling  members  of  a  species  that 
5  miles  away  is  dominant  over  the  forest,  but  which,  in  the 
direction  we  are  now  going,  is  absolutely  unrepresented. 

This  patch  of  hill  jungle  contains  no  large  timber,  but  is  a 
useful  dep6t  for  supplying  the  ordinary  household  and  agricul- 
tural requirements  of  the  neighbouring  towns  and  villages.  It 
extends  over  the  hills  for  a  length  of  about  10  miles  by  2 
broad,  forms  good  cover  forsambhur  and  pig,  and  is  generally  the 
head-quarters  of  a  tiger.  At  the  foot  of  the  hills  is  a  swampy 
bit  of  open  forest,  called  Jhirria,  in  which  the  late  Maharajah 
organized  his  large  drives  for  game.  Jhirria  takes  its  name 
from  certain  springs  which  have  their  birth  here,  and  contains 
the  only  water  for  miles  round.  It  is  cut  off  from  the  hill 
forest  above  by  a  wall  over  2  miles  long  and  8  feet  high^  having 
at  intervals  fairly  broad  openings  through  which  animals,  com- 
ing down  from  the  hills,  enter,  to  drink  at  the  springs  and  graze 
on  the  sweet  grass  which  is  abundant  in  the  neighbourhood. 
All  through  the  night  before  a  drive,  watchers  are  posted  at  the 
openings  in  this  wall  to  observe  the  animals  pass  through,  and 
then  before  day  breaks,  large  fires  are  lighted  at  all  points  of 
exit  to  prevent  them  breaking  back  to  the  hill,  the  flanks  being 
guarded  by  a  large  body  of  beaters.  The  wretched  brutes  are 
thus  entrapped  between  a  high  wall  on  one  side^-that  nearest 
the  hills — and  the  cultivated  plain,  and  a  host  of  yelling  devils 
on  the  other  three.  On  the  following  day  the  sportismen  (?)  take 
up  their  places  in  small  towers  commanding  the  openings  in  the 
Dortbem  wall,  and  the  animals  are  driven  towards  them.  Of 
eourse  the  result  is  a  butchery,  in  which  the  Thakurs  spare 
neither  age  nor  sex,  and  by  which,  were  it  not  for  their  bad  shoot- 
ing they  would  soon  exterminate  all  game  in  the  vicinity.  But 
since  the  death  of  the  late  Maharajah^  these  drives  arc  allowed 
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only  on  certain  occasions^  when  Rewah  is  visited  and  expected 
to  provide  a  tiger^  &c.,  ior  a  brace  of  distinguished  globe  trotters 
or  a  day's  shooting  for  the  Agent,  Governor-General  of  all  the 
Central  Indian  btates. 

J.  M, 
{To  be  eontinued,) 


THE  MADRAS  FOREST  ACT. 

TO   THB   EDITOR  OF  THB  "INDIAN    FOBESTBR." 

Sjb>— I  should  not  have  considered  it  necessary  to  write  further 
with  regard  to  "B.  V.'s"  criticisms  on  the  Madras  Forest  Act 
were  it  not  that  in  one  instance  at  least  I  find  that  he  was  right  and 
I  was  wrongs  and  not  to  be  behind  him  in  generosity^  I  hasten 
to  admit  it.  I  refer  to  the  remarks  in  Sections  7,  IS  and  24, 
the  conditions  oi  the  two  first  of  which  clearly  clash  with  the 
last. 

On  reading  "B.  P/s*'  letter  in  your  April  Number,  I  referred  to 
the  Act  and  the  Bill  as  originally  drafted,  aild  find  that  it  is 
too  true  that  the  Select  Committee  by  inserting  the  words  ''  with- 
out the  previous  sanction  of  the  Governor  in  Council,"  which 
found  no  place  in  the  original  Bill,  have  rendered  it  possible  for 
an  anti-forest  Governor  or  Government  to  alienate  on  putta  or 
lease  the  .  whole  or  any  portion  of  a  Reserved  Forest,  and  thus 
practically  set  at  naught  the  wholesome  provision  of  Section 
24,  requiring  the  approval  of  the  Governor  General  in  Council. 
I  hope  such  a  thing  is  never  likely  to  happen,  but  it  is  certainly 
a  great  mistake  that  it  has  been  made  possible. 

The  fact  is  that  Mr.  Brandis  in  his  original  draft,  fearful  of 
rousing  Madras  susceptibilities,  wrote  "Governor  in  Council'* 
instead  of  "Governor  GeneraP*  in  Section  24,  but  the  Forest 
Bill  Committee,  composed  chiefly  of  Collectors,  altered  it  as 
they  considered,  rightly  in  my  opinion,  that  it  was  better  to 
guard  against  hasty  alienation  or  throwing  open  of  Reserved 
Forests  or  portions  of  them.  Had  the  Select  Committee  of  the 
Legislative  Council  followed  the  same  line,  and  inserted  the 
words  "without  the  previous  sanction  of  the  Governor  General 
in  Council "  in  Sections  7  and  18,  no  harm  would  have  been  done. 
As  it  is,  they  have  created  an  "anomaly!"  Notwithstanding 
"  B.  F.'s  '^  surprise,  I  can  assure  him'  that  the  Madras  Gov- 
ernment, "  including  the  Duke  of  Buckingham,^'  has  of  late  years 
been  favorable  to  Forest  legislation.  I  did  not  write  "all 
along,''  but  "  of  late  years,"  and  I  maintain  that  it  has  been 
the  earnest  wish  of  the  Madras  Government  "of  late  years"  to 
legislate  with  regard  to  the  conservation  of  forests.  But  there 
are  great  difficulties  with  which  Mr.  Brandis  was  brought  face 
to  face,  and  the  Madras  Government  have  always  evinced  a  dislike 
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to  hasty  legislatioD^  or  any  undue  interference  with  or  cur« 
tailoDient  of  the  privileges  of  the  people^  even  when  they  do  not 
amount  to  riffits.  A  very  laudable  and  statesmanlike  view  in 
my  humble  opinion.  The  same  solicitude  regarding  the  curtail- 
ment  of  rights  or  privileges  naturally  extended  to  any  proposals 
to  interfere  with  private  property^  and  hence  Chapter  IV.  is 
not  all  that  could  be  wished  /ram  a  fareat  point  of  view ^  but  after 
all,  it  is  quite  in  accordance  with  our  English  system  of  Gov- 
ernment and  general  proclivities  to  object  to  any  interference 
with  a  man^s  private  property,  unless  prepared  to  buy  it  if  he 
insists  on  that  course.  I  must  object  to  ^'B.  P.'s^^  inference  that 
I  represent  the  hills  of  the  Presidency  to  be  ''  moeUy  private 
property ;  '^  I  find  no  such  statement  in  my  letter. 

I  lay  claim  to  no  special  knowledge  of  timber  transport  '^  such 
as  it  is  in  India  and  Burma/'  but  I  have  some  experience  of  it 
on  the  rivers  of  the  Western  Coast  of  this  Presidency,  where  it 
assumes  considerable  dimensions,  and  elsewhere  by  land,  which 
'^  B.  P. "  appears  not  to  consider.  I  think  the  Act  as  it  stands  will 
enable  the  Forest  Department  suflSciently  to  check  and  control 
timber,  &c.,  in  transit,  without  encouraging  undue  or  vexatious 
interference,  and,  if  I  mistake  not,  persons  ^'supermarking"  can 
be  prosecuted  under  a  special  Act  and  the  Indian  Penal  Code. 

It  would  serve  no  good  purpose  to  follow  "  B.  P."  further  in  his 
remarks  regarding  the  extinction  of  rights  or  privileges  for  one 
purpose  being  a  very  different  thing  to  extinguishing  them  for 
another.  He  has  so  far  rightly  interpreted  my  meaning,  for 
which  I  thank  him,  that  the  people  do  not  object  to  alienation 
and  extinction  of  rights  or  privileges  by  and  for  themselves, 
or  some  of  their,  members  who  cultivate  the  land  or  keep  it  for 
depasturing  their  cattle ;  but  they  do  "  howl  **  at  large  tracts  being 
taken  away,  and  their  customs  of  user  summarily  extinguished 
by  Government.  This  may  be  called  purely  sentimental,  but  it 
is  none  the  less  the  case,  and  it  does  not  appear  to  me  unrea* 
sonable  that  Revenue  officers  knowing  that  the  feeling  exists, 
should  be  chary  of  closing  tracts  for  Government  purposes,  which 
they  would  readily  give  up  to  private  individuals.  I  can,  how- 
ever, reiterate  my  assurance  to  "  B.  P."  that  there  is  now  in 
Madras  no  ''  prejudice  against  forests  and  in  favor  of  extending 
cultivation  even  of  the  most  inferior  kind."  The  advantages 
of  forests  are  fully  recognized  by  all  except  a  very  small  and 
quite  insignificant  minority,  and  so  far  from  there  being  any 
opposition  still  lingering,  most  CoUectors  are  more  anxious  to 
reserve  than  the  Forest  officers,  which  is  not  unusual  amongst 
converts!  Instances  are  indeed  not  wanting,  and  are  probably 
known  to  most  of  your  readers  in  which  a  Civilian  Forester  is  or 
was  a  hotter  Conservator  than  any  of  his  confreres  I 

With  regard  to  ^'B.  P.'s"  remarks  as  to  the  financial  condition 
of  the  Department,  the  reason  for  the  small  surplus  lies  in  a 
nutshell.    The  Madras  Government  held  until  quite  recently  that 
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it  was  wiser  and  better  not  to  attempt  to  make  the  forests 
a  source  of  sarplos  revenuOj  bat  rather  to  devote  any  surplus  in 
timber  or  other  forest  produce^  after  paying  for  the  necessary 
expenditure^  to  the  free  use  of  the  people.  It  is  now  admitted 
that  this  free  use  has  in  many  cases  been  abused,  and  I  think 
we  may  calculate  on  a  very  large  and  progressive  increase  in 
the  Forest  revenues  of  the  Presidency. 

I  regret  that  in  my  eyes  "  B.  P/s"  "  colorless  criticism"  should 
have  appeared  "slashing*^  and  "  hypercritical.*'  I  can  only  say 
that  I  should  be  sorry  to  come  under  the  weight  of  his  pen  when 
in  a  '' slashing  *'  humour^  if  his  letter  in  January's  Number  ia 
a  sample  of  his  '' colorless  criticism/' and '^  avoiding  anything 
like  raking  up  past  controversies/'  which  I  agree  with  him  had 
better  be  buned  for  ever. 

J.  c.  w, 

WOOD  PAVEMENTS. 

In  Vol.  VII.,  No.  4,  of  the  ''  Indian  Forester/'  under  the  heading 
of  "Notes  and  Queries,"  it  was  stated  that  Beech  from 
Germany  was  largely  used  for  street  pavement  in  London,  and 
that  there  had  thus  sprung  up  a  new  demand  for  Beech  which 
otherwise  was  of  little  value. 

Whatever  becomes  of  German  Beech- wood,  it  does  not  go  to 
London  for  street  pavements.  Some  years  ago  the  Ligno- 
mineral  Company  employed  Beech  for  that  purpose,  but  it  was 
found  to  be  an  utter  failure,  and  was  shortly  afterwards  aban- 
doned, and  the  Company  came  to  an  abrupt  end. 

The  more  important  streets  in  London  are  now  paved  with 
Fir,  by  the  "Improved  Wood  Pavement  Company,"  and  through 
the  courtesy  of  the  Secretary,  we  are  enabled  to  give  the  follow- 
ing details  on  this  interesting  subject.  The  principles  on  which 
they  carry  out  all  their  work  are : — 

1.  A  sound  foundation  of  concrete* 

2.  The  use  of  timber  of  uniform  quality. 

t5«  The  use  of  a  properly  mixed  bituminous  oomposition, 
impervious  to  water,  and  cementing  the  wood  pave- 
ment and  the  concrete  into  a  homogeneous  mass. 

The  accompanying  sketch  will  show  the  system  on  which  the 
pavement  is  laid.  The  blocks  are  small  and  rectangular,  and  are 
laid  in  rows  direct  on  the  concrete,  with  fth  of  an  inch  separa* 
tion  for  sure  foothold. 

The  wood  used  is  yellow  Baltic  Deal;  the  scantling  of  the 
required  dimensions  is  prepared  in  Sweden,  and  it  is  sawn  into 
the  blocks  at  the  Company's  works  at  Rotherhithe.  By  an 
ingenious  arrangement  of  three  circular  saws  revolving  on  a 
horizontal  oscillating  axisj  they  manage  to  saw  up  80,000  of  these 
blocks  in  a  day. 
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The  average  durability  of  these  pavements  is  about  8  years, 
and  they  cost  11  shilling  per  square  yard  laid  down.  The 
Company  has  laid  about  500,000  square  yards  in  London  alone, 
and  most  of  the  principal  streets  are  now  paved  with  wood^ 
including  King  William  Street,  City,  which  carries  the  heaviest 
traffic  in  the  world;  a  continuous  stretch  of  over  S  miles  from 
Piccadilly  to  Kensington  High  Street,  Bond  Street,  Parliament 
Street,  Uolborn,  Chancery  Lane,  Westbourne  Grove,  besides 
many  others. 

As  a  matter  of  economy,  wood  is  found  to  be  cheaper  than 
Macadam  when  the  cost  of  cleaning  is  added,  for  the  wood 
adds  little  to  the  dirt  on  a  roadway,  whereas  the  Macadam 
is  simply  like  grist  to  a  mill  to  be  ground  up  by  the  wheela 
of  the  vehicles  into  mud  in  wet  weather,  and  dust  in  dry 
weather. 

It  may  be  observed  that  here  the  concrete  foundation  is  of 
more  importance  than  the  woody  covering;  without  a  solid 
foundation,  impervious  to  wet,  no  covering  of  wood  is  of  any 
avail.  Fir  is  chosen  because  it  is  found  practically  to  answer 
best ;  the  surface  when  sprinkled  over  with  sand  is  neither  too 
bard,  nor  too  slippery;  Beech-wood  is  both. 

The  Company  has  laid  pavements  in  many  of  the  principal 
towns  of  England,  and  it  has  even  invaded  the  country  of  the 
Beech,  and  laid  down  two  streets  in  Berlin,  Oberwall  Strasse^ 
and  Opera  House  Platz. 

A.  S. 


CULTIVATION  OF  THE  ARTICHOKE. 
(Cjfnara  Scolymua  Z.  Composite  DC.) 

This  vegetable  is  a  hardy  perennial,  a  native  of  Barbary  and 
South  of  Europe.  It  appears  to  have  been  esteemed  as  a  vege* 
table  from  very  early  times,  as  Pliny  speaks  of  it  as  having  been 
cultivated  by  the  Romans.  The  culinary  part  is  contained  in  the 
immature  flower  heads.  The  broad  fleshy  flower  receptacle, 
termed  the  bottom,  and  the  thick  base  of  the  horny  involucral 
scales  are  the  parts  eaten.  It  succeeds  with  little  care  and 
trouble,  and  is  often  met  witb  in  the  gardens  of  Europeans,  but 
seldom  in  those  of  Natives. 

On  the  plains  the  flower  heads  begin  to  appear  in  March, 
but  are  most  plentiful  in  April,  and  continue  in  season  until  the 
middle  or  end  of  May.  The  plants  are  raised  from  seed  or  by 
suckers.  The  former  should  be  sown  broadcast  in  beds,  from  the 
beginning  of  August  to  end  of  September.  The  seedlings  are 
very  har^,  and  seldom  sufler  from  damp;  the  seeds  should,  there- 
fore, be  sown  as  soon  as  an  opportunity  occurs  after  the  beginning 
of  August.  When  they  have  made  four  or  five  leaves  they  are 
fit  for  transplanting  to  where  they  are  intended  to  be  grown. 
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They  love  a  deep  aod  rich  soil,  and  when  preparing  the  ground 
for  their  reception  it  should  be  trenched  2  feet  deep  and  liberally* 
mannred.  When  time  and  labour  does  not  allow  of  such  an  ef- 
fective preparation  of  the  ground,  holes  2  feet  broad  and  2  feet 
deep  should  be  dug,  and  the  soil  thrown  back  liberally  mixed  with 
old  manure.  The  plants  should  be  transplanted  at  2^  feet  apart, 
in  rows  4  feet  asunder.  They  should  be  watered  regularly,  and 
the  soil  between  the  plants  occasionally  stirred  with  a  fork. 
When  raised  by  suckers  the  strongest  should  be  separated  from 
the  old  plants  in  September,  and  at  once  transplanted  at  the  same 
distances  apart  as  given  for  seedlings.  They  should  be  annually 
transplanted  in  a  fresh  plot  of  ground.  If  this  is  not  done  the 
flower  heads  decrease  in  size,  and  by  the  third  season  are  all  but 
worthless.  It  is  a  good  plan  to  raise  one-half  of  a  plot  from 
seeds  and  the  other  by  suckers.  The  latter  should  be  annually 
thrown  away  after  the  flower  heads  are  past  use,  and  the  former 
preserved  for  the  production  of  suckers  for  the  following  season. 
Suckers  flower  sooner,  and  the  advantage  gained  is  a  crop  of 
flower  heads  a  fortnight  or  three  weeks  earlier  than  when  seedling^s 
only  are  used.  This  vegetable  does  not  degenerate  if  seed  is 
saved  from  flowers  produced  by  the  leading  shoots  of  the  plants 
raised  from  seed.  A  few  of  the  largest  flowers  should,  therefore^ 
be  annually  reserved  for  this  purpose. 

On  the  hills  the  plantation  need  only  be  renewed  every 
three  or  four  years.  When  a  stock  has  once  been  secured  from 
seed,  this  should  be  done  every  third  or  fourth  year  by  suckers, 
and  the  same  plan  followed  as  described  for  the  plains.  Whea 
the  plants  have  to  be  raised  from  seeds,  these  latter  should  be 
sown  in  March  or  April,  and  transplanted  as  soon  as  they  have 
made  four  or  five  leaves.  At  elevations  below  5,000  ieet  suckers 
should  be  transplanted  in  September,  but  above  that  elevation,  and 
especially  if  on  a  northern  aspect,  it  should  be  done  in  March  or 
April.  At  elevations  above  6,000  feet,  the  stools  should  be  pro- 
tected from  frost  by  a  covering  of  stable  litter  or  half  decayed 
leaves.  In  spring,  when  all  danger  from  frost  is  past,  the  covering 
material  should  be  removed,  and  a  quantity  of  old  manure  forked 
in  between  the  plants.  During  the  operation  uncover  the  stools 
and  remove  all  the  suckers  except  two  or  three  of  the  strongest. 
At  lower  elevations  manuring  and  removing  suckers  should  be 
done  in  autumn ;  in  spring  and  during  their  progress  all  that 
requires  to  be  done  is  weeding  and  occasional  stirring  of  the  soil. 

W.G. 


A  LETTER  FROM  MADRAS,  (No.  IV.> 

What  a  difference  there  is  between  the  scenery  along  a  South 
Indian  Railway  and  that  on  the  lines  of  the  valley  of  the 
Ganges,    Scarcely  any  prospect  can  be  more  uniform  and  'slow' 
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than  what  one  sees  along  the  East  Indian  after  the  outlines  of 
the  Sonthal  Hills  have  once  been  passed^  while  the  Madras  Bail- 
way  on  the  other  hand  shows  a  continued  succession  of  fine 
rugged  peaks^  forest  clad  hills^  tanks  winding  about  the  bases  of 
the  hill  slopes^  and  providing  water  for  large  areas  of  brilliantly 
coloured  crops,  flat-roofed  stone-built  village  evidencing  comfort 
and  comparative  wealth,  rivers  bordered  by  groves  of  palmyra  and 
cocoanut,  though  themselves  scarcely  showing  a  thin  streak  of 
water  in  a  waste  of  sand,  the  delicate  tracery  of  old  temples 
often  occupying  fine  positions  on  commanding  rocks,  and  strong- 
built  forte,  the  evidences  of  the  wars  of  the  Mysore  princes.  Such 
is  the  scenery  of  the  line  from  Madras  towards  Bombay,  and 
there  is  much  of  interest  to  the  Forest  officer,  who  should  always 
endeavour  to  travel  from  Arconum,  at  any  rate  as  far  as  Gooty, 
in  the  day-time,  so  as  not  to  lose  the  sight  of  the  forest  clad  hills 
ofCuddapahandNorthArcot,  and  the  grassy  ranges  of  Anantapur. 
Soon  after  passing  the  temples  and  shrine  of  Tripetty,  the  line 
begins  to  ascend  and  graduidly  climbs  on  a  steep  gradient  the  pass 
of  Ballipalle,  the  boundary  between  the  Districts  of  North  Arcot 
and  Cuddapah  and  the  point  where  the  long  Veligonda  Bange 
meets  the  Palkonda  Hills,  the  edg^  of  the  plateau  of  Mysore* 
Thence  after  Home  miles  of  evergreen  forest  and  bamboo  the  rail- 
way passes  down  the  valley  of  Pullampet,  amid  beautiful  scenery 
to  the  Cheyair  river.  On  the  east  lies  the  Veligonda  Bange 
covered  with  forest  and  topped  by  strange  looking  rocks,  most 
remarkable  of  which  is  the  precipitous  one  known  as  the  Yen- 
katagiri  Drdg,  a  landmark  well  known  to  those  who  have  travelled 
in  the  Districts  of  Cuddapah  and  Nellore,  which  Districts  meet 
on  the  orest  of  the  Veligondas. 

Westwards  are  seen  the  more  gentle  slopes  of  the  Palkonda 
Hills,  which,  however,  rise  equally  high,  and  include  within  their 
recesses  gorges  of  magnificent  rock  scenery,  precipices  and  crags 
and  streams  of  the  purest  water.  After  the  Cheyair  river  and 
between  it  and  the  town  of  Cuddapah  another  pass  is  crossed, 
which  pass  forms  the  connection  with  the  Palkonda  Bange  of  the 
great  line  of  hills  which  first  as  the  Lankamalais  and  afterwards 
aa  the  Nallamalai  Hills,  runs  up  northwards  to  the  Kistna  Biver 
and  the  borders  of  Hyderabad. 

After  Cuddapah,  the  line  crosses  the  Papagni,  like  the  Cheyair, 
a  large  feeder  of  the  Pennair  river,  and  then  begin  on  the  east 
the  Jammalmadugu  HiUs,  the  southern  end  of  the  Yerramalais. 
It  is  on  the  Veligonda,  Lankamalai  and  Palkonda  Hills  that 
the  Bed  Sanders  tree  is  found,  its  area  forming  a  rough  right- 
angled  triangle,  the  base  of  which  is  about  100  square  miles,  and 
the  height  120,  the  area  then  being  approximately  6,000  square 
miles,  a  small  area  to  be  the  home  of  one  of  the  most  important 
and  most  valuable  trees  in  India. 

The  Bed  Sanders  only  just  enters  the  Eumool  District  on  the 
north,  is  not  found  in  the  Anantapur  District  on  the  west,  and 
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is  therefore  confined  to  the  Cuddapah  District^  the  adjoining^ 
parts  of  North  Arcot,  and  the  Nellore  slopes  of  the  Veligondas. 
From  the  splendid  way  in  which  it  has  grown  in  plantation,  at 
Koddr,  there  is  every  reason  to  think  that  elsewhere  also  it 
might  be  planted  with  success. 

The  Ked  Sanders  tree  is  a  Pterocarpus  (P.  iantalinvs),  and 
in  appearance  is  not  unlike  the  better  known  and  more  wide- 
ly spread  P.  Marsupium,  the  £eea,  b^'dadl,  piasdl  or  persar  of 
Central  India;  but  differs  principally  by  its  rougher  and  tesse- 
lated  barky  by  its  round  leaflets,  and  by  its  more  upright 
growth.  This  upright  growth  is  the  more  noticeable,  as  most 
of  the  trees  which  accompany  it  in  the  forest  are  more  twisted 
and  branched. 

The  bark  is  a  dark  brown,  and  is  divided  by  clefts  both  horizon- 
tally and  vertically,  making  a  network  of  rough  protuberances. 
The  leaves  are  pinnate,  but  the  leaflets  rounded,  somewhat  like^ 
but  larger  than,  those  of  Dalbergia  laiifblia,  and  their  colour  is  a 
sort  of  ashy  green.  The  wood  is  of  a  dark  red  colour,  turning 
darker  still  on  exposure,  and  is  very  hard  and  strong.  It  is 
highly  prized  for  house  posts,  and  large  sums  are  often  given  for 
good  posts  by  the  natives  of  the  neighbouring  coast  districts^ 
who  take  a  pride  in  having  the  verandah-posts  of  their  houses 
of  some  hard  good  timber  and  prettily  carved  and  ornamented. 
I<ven  if  grown  for  poles  only,  it  is  therefore  likely  to  be  very 
valuable,  but  as  it  is  the  chief  forest  tree,  and  it  is  important  to 
get  the  forests  as  soon  as  possible  into  the  'High  Forest'  condi- 
tion, it  will  probably  be  allowed  to  grow  to  larger  dimensions, 
and  only  occasional  thinnings  cut  out  for  sale  as  house-posts. 
The  great  use  of  the  wood,  however,  is  as  a  dye,  for  which 
purpose  large  quantities  are  yearly  shipped  to  Europe  from  Mad- 
ras. The  shipments  consist  of  the  stumps  and  roots  of  old  trees 
previously  felled  and  remaining  in  the  forests,  and  the  extraction 
oi  these  is  a  source  of  considerable  profit  to  the  owner  of  the 
land.  Government  or  other.  The  present  aspect  of  the  Red 
Sanders  forests  is  that  of  a  rocky,  stony  country,  covered  with 
tufts  of  lemon  grass,  and  with  poles  of  Ked  Sanders  at  intervals 
of  a  few  yards.  Almost  all  other  trees  have,  in  accessible  situa- 
tions, been  cut  down,  or  at  any  rate  so  pollarded  for  manure,  that 
the  Bed  Sanders  is  almost  the  only  one  left,  and  its  being  left 
is  due  entirely  to  the  order  of  Government  some  years  ago, 
making  it  a  ' reserved'  tree.  However,  the  forests  are  now  to  be 
converted  into  Reserves  and  all  kinds  protected,  so  that  before  long 
we  may  hope  to  see  a  fine  growth  on  the  stony  hills  of  Palkonda, 
and  a  great  quantity  of  Red  Sanders  poles  for  the  market. 

The  system  of  pollarding  for  manure  seems  to  be  peculiar 
to  the  Ceded  Districts  of  Madras,  and  to  accompany  tank 
irrigation  which  there  is  so  largely  used,  and  so  important 
to  the  country.  The  process  is  described  in  Dr.  Brandis'  Report, 
para.  865,  as  follows  :— 
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**  Besides  the  ordinary  requirements  of  the  people,  in  the  matter  of 
wood  for  building,  for  agricultural  and  domestic  purposes,  and  of  fuel, 
grass  and  pasture,  which  the  forests  and  waste  lands  supply,  there  is 
in  this  and  other  districts  a  special  demand  for  leayes  and  branches 
for  the  manure  of  rice  fields.  When  the  fields  have  been  ploughed 
and  thoroughly  soaked  with  water,  green  twigs  and  leaves  are  spread 
over  the  ground.  The  leaves  of  some  plants  are  first  dried  before 
they  are  put  upon  the  fields.  Twigs  and  leaves  are  then  trodden  in 
and  covered,  and  shortly  afterwards  the  paddy  is  sown.  The  larger 
branches  do  not  rot,  and  after  the  p^dy  has  been  cut,  and  the  ground 
is  again  ploughed,  they  are  taken  out  and  used  as  fuel. 

'*  The  leaves  of  several  large  herbs  and  undershrubs  are  used  for 
this  purpose,  such  as  Calotropis  gigantea ;  Cassia  auriculata^  (than- 
gedn).  Of  trees  and  shrubs  it  may  be  said  that  most  thomless  kinds 
are  nsed^  and  the  following  may  be  specially  named  as  important  in 
this  respect : — Meliaindica,  (V^pa);  Poinciana  elata,  (Sank^svaram)  ; 
Albizzia  Lebbek,  (jSdrt^sana);  DodonoBa  viscosa^  (banddru)  ;  Pongatma 
glabra^  (kdnuga) ;  Dalbergia  pamcukUa,  (patsari)." 

The  process  is  not  so  destructive  as  might  be  supposed^  for  the 
soft- wooded  almost  useless  trees  are  preferred ;  and  judiciously 
arranged^  it  may  be  made  a  benefit  to  the  forests. 

The  Bed  Saoders  tree  has  been  very  successfully  grown  in 
plantation  at  Eodilr  in  the  Pullampet  valley.  Here  the  soil  is 
a  rich  alluvium,  not  a  rocky  hill  side  as  that  of  the  forests 
usually  is^  and  the  growth  of  the  trees  has  been  so  good^  that 
one  can  only  regret  that  a  larger  area  was  not  taken.  The  plan- 
tation which  was  made  in  1S66  is  very  complete^  and  the  trees 
have  an  average  girth  of  18  inches  and  height  of  40  feet.  Some 
of  the  trees  run  up  to  a  greater  height  and  a  girth  of  80  inche$» 
but  the  average  gives  a  mean  growth  of  less  than  6  rings  to 
the  inch  of  radius^  which  is  fairly  fast  for  such  a  hard  wooded 
tree  as  the  Red  Sanders.  Dr.  Brandis  estimated  that  there 
were  in  1881  about  2,400  cubic  feet  per  acre^  and  that  150 
cubic  feet  could  be  taken  as  the  annual  yield  to  the  acre. 

The  great  point  which  makes  the  reservation  of  forests  in  the 
districts  of  Cuddapah  and  Kurnool  so  easy,  is  that  there  is  no 
]htim  cultivation.  I  never  heard  of  any  other  part  of  India 
where  such  large  areas  of  forest  country  exist  quite  un- 
touched by  the  axes  of  the  jbdmias,  but  perhaps  those  who  have 
travelled  more  can  instance  others.  There  are  hill  tribes,  it  is 
true,  like  the  Yanadis  in  Cuddapah  and  the  Chentzus  in  Kurnool, 
but  they  are  few  in  numbers,  and  much  prefer  collecting  roots  and 
leaves  and  fruits  and  wild  honey,  and  killing  wild  animals  in 
the  forest  to  cultivating,  and  so  we  can  now  find  stretches  of 
forest  land  untouched  by  the  cultivator's  axe,  and  ready  to  form 
into  reserves.  It  can  readily  be  imagined  that  the  absence  of 
jhiim  cultivation  makes  the  selection  of  reserves  a  comparatively 
simple  matter,  and  if  it  were  not  for  the  grazing  rights,  forest 
settlement  would  be  very  easy,  but  though  there  are  no  jhiimias, 
there  are  unfortunately  great  herds  of  goats  and  buffaloes,  which 
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for  long  years  have  gra2ed  and  will  have  to  be  provided  for.  What 
they  are  kept  for  is  rather  a  mystery^  bat  it  seems  that  the  hide 
trade  has  something  to  do  with  the  matter,  and  that  it  may  be 
that  Government  is  providing  free  grazing  for  a  few  cattle 
owners  to  grow  rich  by  the  sale  of  hides  in  the  Madras  market. 
A.  V. 

THE  RECENT  NATURE  OF  MIXED  FOREST  IN  ASSAM. 

TO  THB  EDITOR  OF  THB   "INDIAN  FORESTEB.** 

SiBy— I  have  lately  been  enabled  to  corroborate^  to  some  extent, 
statements  made  by  Assamese  regarding  the  very  rapid  natural 
regeneration  of  forest  over  an  extensive  area  in  the  plains  skirt- 
ing the  .Naga  Hills,  and  the  matter  is  so  interesting  and  useful, 
that  I  beg  to  lay  it  before  you. 

I  came  into  this  locality  18  years  ago,  i.«.,  in  1 865,  and  at  once 
had  to  learn  a  good  deal  about  the  trees,  as  I  was  engaged  in  making 
clearances  in  forest  for  tea.    The  forest  seemed  dense  and  old. 

Ere  long  I  noticed  that  I  could  get  few,  if  any,  praofB  of  great 
age  in  any  of  the  trees.  Wherever  possible,  I  counted  the  rings, 
but  the  maximum  seldom  reached  60  years.  Natives  assured 
me  that  till  the  times  of  the  Burmese  invasions,  (say  1800,)  the 
country  had  all  been  quite  open,  except  in  a  few  small  spots,  and 
that  it  was  covered  with  villages.  Elderly  men  even  pointed  oat 
the  sites  of  houses,  and  named  the  various  hollows,  now  all  covered 
with  dense  forest.  A  great  deal  of  this  was  then  corroborated  on 
the  spot,  and  confirmed  since,  as  I  can  hardly  find  an  acre  of  forest 
anywhere  that  does  not  (when  examined)  show  signs  of  former 
inhabitants,  in  the  way  of  shallow  tanks,  called  Pukuris,  burial 
mounds,  raised  sites  of  houses,  and  great  numbers  of  little 
raised  bunds,  called  Dhaps,  on  which  all  the  bamboo  dumps 
grew,  and  were  thus  evidently  planted.  Pottery  turned  up  more 
or  less  all  over  the  country. 

The  forest,  however,  to  me  looked  so  old,  and  many  trees  so 
large,  that  1  hesitated  to  accept  the  local  traditions.  I  found 
Ajhar  trees  or  Lagentrosmia  regina,  tall  and  straight,  that  were 
9  feet  in  girth,  on  the  Dhodur  Ali  abandoned  (high  road);  Sam, 
or  Artocarpus  GAaplasia,  of  large  size  quite  common^  and  oc- 
casionally 10  and  12  feet  in  girth  at  10  feet  up.  Miehelia  about 
the  same,  and  Eugenia,  6  and  8  feet  in  girth.  Castenopsis,  GwU 
or  Ehretia  serrata,  Gomari,  Gmelina  arborea,  several  large  Acacias, 
Jutuli,  or  Altingia  exeeha,  Oordonias,  Nahor,  Paroli^  or  Biereotper' 
mum  chelonoides,  Oarcinias,  &c.^  tolerably  hard  woods  yet  of 
gpreat  size. 

Again  there  seem  on  this  tract  fully  160  different  species 
of  large  trees  alone.  I  have  lately,  however,  had  the  chance  of 
closely  cross  questioning  a  very  old,  and  remarkably  intelligent 
Assamese^  and  there  can  be  no  reasonable  doubt  at  all,  that  tra- 
dition is  true,  and  that  the  entire  tract  from  Jorehat  to  Jaipur^ 
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was  practically  one  interminable  village,  and  the  country  gener- 
ally quite  open  in  1800,  and  yet  in  1865,  i,e,,  in  the  short  space 
of  say  60  or  70  years,  it  was  all  a  dense  forest,  of  large  timber 
trees,  not  of  20  or  30  species,  bat  of  150  or  even  100,  and  the 
list  steadily  increasing.  Here  and  there  over  this  tract  there  are 
large  bunds,  with  old  gnarled  and  crooked  Nahors,  that  have  evi- 
dently been  planted  aloDg  the  sides,  all  branches  and  no  boles, 
showing  that  while  growing  th  ere  the  country  was  all  open.  From 
the  seed  of  these,  the  surrounding  ^'  Nahorani "  has  sprung  up, 
the  trees  of  which  are  tall,  straight  and  clean  stemmed,  and  none, 
or  at  least  few,  of  them  over  4  to  5  feet  in  girth. 

Jutuli  also  (Aliingia  exeehd)  is  found  here  and  there  among 
the  mixed  forest,  generally  in  patches,  more  or  less  *'  grouped,^^ 
and  not  like  the  others  scattered. 

Sdm  (Machil%8  oderatissima)  grows  mainly  in  the  semi-swamps. 
But  taking  the  forest  all  through,  it  is  mixed,  and  apparently 
does  not  show  signs  of  recent  origin*  If  these  signs  were 
patent,  there  would  be  no  use  in  my  addressing  you.  It  is  just 
because  the  growth  seems  naturally  an  old  one,  and  to  have  been 
as  we  see  it  for  centuries,  (virgin  forest  as  we  say,)  while  yet  we 
have  proof  it  is  quite  young,  that  I  deem  the  case  worth  recording. 
It  is  one  eminently  of  value  to  a  Forest  Department,  as  show- 
ing what  can  be  done  by  nature  under  favourable  conditions. 
It  is  simply  marvellous. 

. S.  E.  Pbal. 

GRAZING  RIGHTS  IN  FORESTS. 
In  the  letters  which  have  recently  appeared  in  the  '*  Forester," 
the  effect  of  grazing  on  the  forest  vegetation  has  alone  been  dis- 
cussed ;  and  it  has  apparently  been  assumed,  that,  provided  it 
was  shown  that  grazing  was  not  immediately  and  directly  inju- 
rious to  the  reproduction,  no  further  objection  could  be  made 
against  it. 

While,  however,  fully  admitting  that  this  is  the  most  import- 
ant point  that  we  have  to  consider  in  connection  with  grazing ; 
I  am  of  opinion  that  the  probable  effects  of  grazing  riffAU  on 
general  forest  management  deserve  attention  in  a  discussion  on 
the  policy  of  excluding  grazing  from  a  certain  class  of  forests. 

Apart  from  cultural  considerations,  I  think  that  the  existence 
of  such  rights  would  weaken  our  control  over  the  forests,  and 
that  they  would  be,  in  general,  an  element  of  insecurity  in  our 
protective  measures.  AH  forest  rights  tend  to  become  more 
onerous  and,  it  is  difiScult,  even  where  carefully  prepared  records 
exist,  to  prevent  the  demand  the  right  supplies  from  gradually 
increasing  during  a  long  series  of  years  with  the  general  growth 
of  the  population.  Moreover  forest  grazing  has  this  peculiarity 
about  it  that,  within  limits  of  course,  the  more  a  forest  is  grazed 
over,  the  more  pasturage  will  be  found  on  it.  The  patches  of 
short  cropped  grass  increase  in  extent,  and,  as  the  cover  lightens, 
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(as  lighten  it  mast  in  time  in  any  forest  where  the  grazing  is 
constant  and  severe,  but  I  will  allude  to  this  later  onj  spread 
over  the  entire  area. 

The  history  of  forestry  in  all  European  countries  furnishes 
as  with  numerous  examples  of  the  growth  of  rights,  which,  when 
granted,  must  have  appeared  harmless  enough.  In  the  '^Forester^' 
tor  April  last,  we  find,  as  an  instance  of.  this,  some  interesting 
fiskcts  regarding  the  extinction  of  rigfits  in  Bpping  Forest : — 

'<  The  extinction  of  rights  of  fuel  in  the  Manor  of  Waltham,  Holj 
''  Cross  and  Sewardstone,  which  were  utterly  destructive  to  the  ap- 
*'  pearance  of  the  forest  cost  £15,000,  and  £7,000  were  paid  to  the 
« inhabitants  of  Longton  to  extinguish  their  rights  of  lopping.  The 
'^  entire  cost  of  the  arbitration  cost  £109,505.'* 

In  European  countries,  where  the  indirect  evils  from  grazing 
are  less  injurious  than  in  India,  it  has  been  admitted  without 
question,  not  alone  by  professional  foresters,  but  by  the  general 
public,  that  grazing  rights  are  a  serious  danger  to  the  State 
forests,  and  large  sums  of  the  public  money  have  been  devoted 
to  the  extinction  of  these  rights.  A  recent  writer  in  the 
*^  Revue  dee  Eaux  et  ForSts ''  thus  expresses  this  opinion  :— • 

''  L' Extinction  des  droits  de  paturage  dont  les  forets  dominales 
''  sont  encore  grev^es  est  de  la  plus  grande  importance,  non  Seulement 
''  an  point  de  vae  de  Tint^ret  da  Tr^sor,  mais  snrtout  aa  point  de  vae 
"  de  TintdrSt  social.  Personne  ne  conteste  en  effet,  que  les  droits  de 
"  paturage,  quand  ils  ne  sont  pas  une  cause  de  deterioration  progres- 
'<  sive,  de  ruine  finale  pour  les  forets,  sont  da  moins  toajours  an 
'<  obstacle  a  leur  amelioration." 

In  the  peculiar  conditions  under  which  forest  work  is  carried 
on  in  India,  these  objections  to  grazing,  in  any  JoresC  wAaiever, 
irrespective  of  the  direct  injury  done  to  the  vegetation,  appear  to 
me  so  weighty  and  important,  that  I  think  it  would  be  impolitic 
to  allow  grazing  rights  of  any  sort,  even  in  deodar  forests,  wAen^ 
ever  this  can  be  avoided. 

But  at  the  same  time  I  agree  with  Mr.  Moir  in  protesting 
against  forests  being  left  unreserved,  simply  because  we  cannot 
entirely  exclude  grazing  from  them,  while  I  believe  that  grazing 
alone,  when  sufficiently  severe  and  constant,  can,  in  timet  cause 
the  annihilation  of  ilSX  forest^  even  deodar,  I  am  convinced  that, 
with  proper  restrictions,  and  by  closing,  if  necessary,  parts  of 
the  forest  for  a  time,  any  forest  can  be  at  least  preserved,  in  spite 
of  grazing ;  but  that  a  right  of  grazing,  from  its  tendency  to  in- 
crease, is  always  a  serious  danger,  and  should  be  avoided  where 
possible.  The  fact  that  forests  can  exist  and  reproduce  themselves 
in  spite  of  moderate  grazing,  is  proved  by  our  finding  forests 
still  in  India,  just  as  conclusively  as  the  fact  that  large  forest 
areas  have  disappeared  under  the  united  influence  of  over-felling 
and  grazing,  proves  the  necessity  for  State  interference  in  forest 
management. 

But  until  the  time,  certainly  not  yet  within  a  measurable  dis- 
tance, when  the  natives  of  this  country  more  generally  grow 
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fodder  crops^  immeDse  areas  must  continue  to  be  devoted  to 
grazing.  Many  of  these  areas,  which  as  a  rule  are  unfit  for  cul- 
tivation, are  still  fairly  well  stocked  with  timber,  and  could  be 
improved  and  continue  to  furnish  both  timber  and  pasture  under 
a  simple  system  of  forest  management ;  and  there  are  many  cases 
in  which,  owing  to  peculiar  circumstances,  such  as  the  feeling  of 
the  people,  or  the  opposition  of  the  Civil  authorities,  it  is  practi- 
cally necessary  to  accept  forests  burdened  with  grazing  rights. 

But  this  is  no  reason  why  we  should  allow  forests  to  be 
burdened  with  rights,  when  this  can  be  avoided  under  the  mis- 
taken notion  that  they  will  not  be  an  obstacle  to  improvement. 
Apropos  of  the  discussion  on  the  effect  of  grazing  in  deodar 
forests,  some  facts  relating  to  the  ^'chir^'  (pinua  hngifolia) 
forests  in  the  Murree  Hills  may  be  of  interest. 

In  many  parts  of  these  forests,  where  fires  have  not  recently 
occurred,  we  find,  in  spite  of  grazing  which  has  never  been  pro- 
hibited or  in  any  way  restricted,  a  dense  crop  of  vigorous  young 
seedlings,  and  these  do  not  appear  to  have  suffered  in  any  way. 
Where,  however,  the  cover  of  the  forest  has  been  removed  by 
felling  or  lopping,  so  as  to  allow  an  unbroken  stretch  of  grass  to 
spring  up,  there  are  as  a  rule  no  seedlings.  In  several  places  the 
forest  land  has  been  cleared  for  cultivation  and  then  abandoned. 
In  sequestered  places  far  away  from  villages,  the  forest  has  sprung 
up  again  on  these  cleared  places,  but  where  grazing  has  been 
more  severe  this  has  not  happened,  and  the  cleared  places  remain 
perfectly  bare.  Now,  as  I  have  already  stated,  seedlings  of  any 
size  do  not  appear  to  be  injured  by  grazing,  but  it  would  appear 
that  when  they  come  up  in  short  grass  they  are  constantly 
browsed  down  while  still  very  young.  For  it  is  impossible  to 
suppose  that  none  germinated  in  the  bare  places  when  we  find 
similar  cleared  places  well  stocked  with  seedlings.  Darwin  gives 
an  example  of  this  in  his  *'  Origin  of  Species" 

''  But  how  Important  an  element  enclosure  is  I  plainly  saw  near 
'^  Faroham  in  Surrey.  Here  there  are  extensive  heaths  with  a  few 
''  clumps  of  old  Scotch  firs  on  the  distant  hill-tops  1  Within  the  last 
**  ten  years  large  spaces  have  been  enclosed,  and  self-sown  firs  are 
**  now  springing  up  in  multitudes  so  close  together  that  all  cannot 
'Mive.  When  I  ascertained  that  these  young  trees  had  not  been 
**  sown  or  planted,  I  wsh  so  much  surprised  at  their  numbers,  that  I 
**  went  to  several  points  of  view  whence  I  could  examine  hundreds  of 
''  acres  of  the  unenclosed  heath,  and  literally  I  could  not  see  a  single 
^*  Scotch  fir,  except  the  old  planted  clumps.  But  on  looking  closely 
''  between  the  stems  of  the  heath,  I  found  a  multitude  of  seedlings 
**  and  little  trees  which  had  been  perpetually  browsed  down  by  cattle. 
"  In  one  square  yard,  at  a  point  some  hundred  yards  distant  ^om  one 
*'  of  the  old  clumps,  I  counted  thirty-two  little  trees ;  and  one  of  them 
**  with  twenty-six  rings  of  growth,  had  during  many  years  tried  to 
*'  raise  its  head  above  the  stems  of  the  heath,  and  had  failed.  Np 
'*  wonder  that  as  soon  as  the  land  was  enclosed,  it  became  thickly 
"  clothed  with  vigorously  gro?ring  young  firs." 

Digitized  by  VjOOQ  IC 


862  GBAZIHG  BI0HT8   IV  FOBBiTS. 

I  cannot  believe  that  this  does  not  take  place  in  deodar  foresia 
also,  and  it  would  appear  to  be  a  mistake  to  suppose  that  animals 
grazing  do  not  injure  the  young  seedlingH  of  species  such  as 
deodar  and  other  conifers  that^  when  older,  they  will  not  touch. 
In  fact  it  would  appear  certain^  that^  where  the  grazing  is 
sufficiently  severe  and  constant,  every  seedling  is  eaten  down 
as  soon  as  it  appears,  and  reproduction  becomes  absolutely  im- 
possible. 

Of  course  where  the  number  of  animals  pastured  is  small  com- 
pared with  the  area  this  could  not  happen ;  and  if  in  addition  to 
this  the  land  is  hilly  and  uneven  or  rocky,  the  majority  of  the 
seedlings  of  unpalatable  species,  many  of  which  would  come  up 
out  of  the  little  tracks  followed  by  the  animals  when  grazing 
or  between  rocks,  would  entirely  escape  injury  from  such  limited 
grazing.  We  may  indeed  go  fhrther  and  suppose  that  where 
there  was  a  struggle  between  a  number  of  species  those  that  were 
unpalatable  to  the  animals  would  be  benefitted  by  grazing  under 
the  conditions  I  have  described. 

It  is,  I  think,  this  immense  difference  between  vn^r-grazing 
and  over^grazing,  between  the  injury  done  by  a  few  animals  piel- 
ing  and  eioasing  their  food  among  the  undergrowth  and  patches 
of  grass  under  the  more  or  less  complete  cover  of  a  forest,  and 
the  injury  done  by  a  crowd  of  animals  constantly  grazing  on  a 
continuous  stretch  of  grass  and  probably,  involuntarily,  cropping 
down  evert/  seedling,  not  absolutely  poisonous  or  nauseous,  that  ac- 
counts for  the  fact  that  while  we  have  examples  of  hill  forests 
disappearing  in  a  few  years  almost  entirely  through  grazing,  we 
also  find  cases  like  those  cited  by  Mr.  Moir,  or  some  of  the 
pine  forests  I  have  mentioned  near  Murree,  in  which,  in  spile  of 
grazing,  reproduction  goes  on  as  vigorously  as  could  be  desired. 
The  importance  of  this  difference  between  the  effect  of  liglit 
grazing  and  severe  grazing  is  evident.  As  the  wants  the  forests 
satisfy  increase  with  the  natural  growth  of  the  population,  a 
harmless  grazing  right  may,  in  the  course  of  time,  overwhelm 
the  forest  burdened  with  it. 

That  the  supply  of  pasture  in  a  forest  tends  to  increase  with 
the  demand,  I  think  will  be  evident  to  any  one  who  examines  a 
forest  constantly  grazed  over^  and  who  observed  the  change  from 
soil  and  undergrowth  of  the  least  frequented  or  denser  portions 
to  the  hard  bare  soil,  patches  of  short  grass  and,  eventually,  in 
the  most  frequented  portions  to  the  continuous  stretches  of  short 
grass  with  occasional  isolated  trees. 

With  regard  to  Mr.  Moir's  very  practical  argument  in  favour 
of  limited  grazing  in  deodar  forests,  namely,  that  those  forests 
in  which  grazing  is  nol  prohibited  are  in  a  very  much  better 
condition,  as  regards  reproduction,  than  those  protected  from 
grazing,  there  is  nothing  contrary  to  reason  or  experience  in  sup- 
posing, that  the  deodar  seedlings  are  benefitted  where  the  cattle 
eat  the  grass  and  leave  them  untouched.     But  from  what  I 


Digitized  by  VjOOQ  IC 


oBAEnra  bights  in  forksts.  S68 

haye  qaoted,  it  would  appear  that  if  the  grazing  had  been  a  little 
more  severe  and  constant,  this  would  not  have  happened,  and  the 
seedlings  would  have  disappeared  with  the  grass  while  still  very 
young,  and  as  grazing  tends  to  increase,  it  is  a  wise  policy  to 
exclude  grazing  even  where  at  first  not  injuriotu.  But  I  am  of 
the  opinion  of  "  SwJ'  (nide  the  "Forester''  for  March)  that 
there  is  room  to  doubt  that  grazing  alone  was  the  cause  of  that 
superiority  noticed  by  Mr.  Moir  in  the  forests  grazed  over  as 
compared  with  those  on  which  grazing  had  been  prohibited. 
Very  probably  Mr.  Moir  is  correct  in  his  deduction,  put  he  has 
not  cited  suflScient  facts  to  place  it  beyond  doubt,  that  grazing 
alone  and  nothing  else  caused  the  superiority. 

Not  long  ago  I  heard  a  similar  fact  made  use  of  to  prove  that 
firei  were  beneficial  to  pine  forests  I  and  that  consequently  our 
teaching  was  nonsense.  Since  the  last  ten  or  twelve  years  the 
villagers  have  been  prohibited  from  setting  fire  to  the  pine  forests 
in  the  hills  about  Murree,  which  previous  to  that  time  they  had 
regularly  burned  for  pasturage  every  year.  Many  of  these 
forests  are  now,  indisputably,  in  a  worse  condition  than  they 
were  some  years  ago.  In  fact  in  some  places  there  are  no  seed- 
lings at  all,  and  as  notwithstanding  this  the  mature  trees  are 
bein^  felled,  these  forests  ofier  a  perfect  example  of  the  conversion 
of  pme  forests  into  pure  grass  lands.  But  this  deterioration  is 
not  due  to  the  teaching  of  forestry  as  regards  the  injurious  effect 
of  fires  being  erroneous,  but  to  the  fact  that  fires  have  occasionally 
broken  out,  and  having  the  accumulations  of  several  years  to  feed 
them,  instead  of  only  one,  or  part  of  one,  as  they  had  formerly, 
have  been  much  more  violent  and  done  much  more  damage  than 
they  did  in  former  years,  the  seedlings  being  utterly  destroyed 
instead  of  only  scorched.  It  may  be  said  that  it  does  not  much 
matter  whether  the  theory  or  the  practice  was  wrong,  the  result 
of  forest  work  in  this  case  is  to  render  the  last  state  of  these 
forests  worse  than  the  first.  But  the  failure  is  due  to  the  com- 
mon sense  rules  which  experience  has  taught  to  be  necessary  in 
fire  protective  measures  not  being  complied  with.  In  fact  the 
forests  were  made  over  to  the  Forest  Department  saddled  with 
the  impossible  condition  as  far  as  their  protection  and  improve- 
ment is  concerned,  that  the  villagers  could,  with  the  consent  of 
the  Civil  Authorities,  extend  their  cultivation  where  they  liked 
in  them,  and  fell  trees  where  they  liked  I  so  that  it  has  been  im* 
possible  either  to  demarcate  or  fire  trace  these  forests. 

It  may  not  be  out  of  place  to  recall  here  that  not  very  many 


KOTX.— But  ihe  peculiar  conditioM  tinder  which  these  forests  were  made  over 
to  the  Forest  Department,  the  Forest  Officer  in  charge  cannot  prevent  this  destmo- 
tion,  as  the  viUagers  can,  nnder  orders  from  the  TehaUdar,  f eU  any  trees  Uiej 
nqnixe  for  their  own  nse. 

NOTS.— These  forests  are  now  heing  demarcated  ;  as  soon  as  this  is  acoom* 
pUshed  it  wiU  be  possible  to  protect  them  properljr. 

8  B 
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jears  ago  it  was  argced  that  fires  were  beneficial  to  teak  forests 
and  assisted  reproduction,  and  that  by  keeping  oat  fires  we  were 
adopting  a  "  wrong  system/' 

The  late  Captain  Forsyth^  in  "The  Highlands  of  Central 
India,''  writes  as  follows :— 

''The  grass  bnming  nniyersal  in  these  forests"  (teak  forests  of 
*'  the  Satporah  Bange)  '4b  ondonbtedly  beneficial  in  a  great  yarieiy  of 
"ways  •••♦••• 

"  It  has  been  held  by  some  that  these  fires  are  rery  injurioas  to  the 
"  growth  of  teak  saplings  and  other  valuable  trees,  bat  it  is  an  on- 
*'  doobted  fact  that  teak  seeds  will  germinate  and  prodace  better  seed- 
"  lings  where  the  grass  has  been  fired  than  where  it  has  not ;  and  it 
"is  not  well  established  that  mnch  permanent  injary  is  afterwards 
*'  done  to  the  seedlings.  By  great  efforts  fires  were  kept  oat  of  one 
"  or  two  favoorably  sitaated  teak  forests,  for  some  years,  bat  no  result 
**  of  consequence  to  the  yoong  trees  was  observed. 

"  The  discossion,  however,  can  never  assume  mnch  practical  value, 
''  since  it  would  be  quite  impossible,  with  any  means  at  our  coxnmaDd, 
"to  keep  fires  out  of  any,  but  a  few  very  limited  and  fa?ourably  situ- 
"ated  localities/' 

Since  this  was  written  hundreds  of  thousands  of  acres  of  teak 
forests  have  been  annually  protected  in  the  Melghat  with  in- 
disputably  a  good  effect  to  the  forests,  and  the  villagers  them- 
selves, the  wild  Oonds  and  Kukurs,  recognize  the  wisdom  of  fire 
protection. 

24M  ia"l888.  }  ^-  ^-  ^^^^^• 

EniTOii's  NoTE.-»The  fact  brought  out  in  these  discussions 
is,  that  although  grazing  whilst  unrestricted  is  fatal  to  forest 
growth,  yet  when  limited  as  to  the  numbers  of  beasts  that  graze, 
and  subject  to  the  control  of  the  Forest  Officer,  it  may  be  harm- 
less and  even  beneficial,  provided  the  principal  species,  as  in  the 
case  of  sissu  and  khair  forests,  are  not  liable  to  be  grazed  down. 
In  such  cases  all  grazing  must  be  excluded  from  areas  of  forest 
under  reproduction,  and  until  the  height  of  the  saplings  is  suffi- 
cient to  guard  them  from  injury.  We  cannot,  therefore,  urge 
Forest  Officers  too  much,  to  impress  their  Governments  with  the 
idea  that  they  are  able  and  ready  to  distinguish  between  the 
cases  of  harmless  and  destructive  grazing,  and  that  they  will 
always  favor  the  former  whilst  resisting  the  latter  to  the  utmost. 
When  once  the  Government  can  trust  Forest  Officers  in  this 
matter,  much  of  the  strenuous  opposition  now  made  by  CivD  Offi- 
cers to  handing  over  the  control  of  grazing  to  the  Forest  Depart- 
ment will  be  abandoned.— [Ed.] 
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APPBOXIMATE  FINANCIAL  RESULTS  OF  FOREST 
DEPARTMENT. 

TO  THB  EDITOB  OF  THB  '^INDIAN  FOBBSTSB.'' 

SiB^— You  and  your  readers  will,  I  hope,  be  interested  in  getting 
the  approximate  financial  results  of  the  Forest  Department  for 
the  year  1882-83,  under  the  Government  of  India. 

I  say  approximate  only,  for  the  final  fibres  have  yet  to  be 
arrived  at  after  comparison  with  those  submitted  by  local  Ac- 
countants General  and  Comptrollers* 

lUh  June,  1883.  G.  van  Sombrsn. 


ATTACKS  OF  INSECTS  IN  THE  KULSI  TEAK  PLAN- 
TATION,  KAMRUP,  ASSAM. 

In  the  middle  of  May  1881  swarms  of  caterpillars  were  noticed 
eating  the  leaves  of  the  trees  in  the  older  compartments  which 
they  almost  entirely  denuded  of  their  foliage.  These  caterpillars, 
which  descended  from  the  trees  and  spun  their  cocoons  in  the 
long  grass  jungle,  have  been  identified  as  those  of  a  moth 
** Hyhlaea puera**  numbers  of  the  perfect  insect  being  obtained. 
The  trees  did  not  seem  to  suffer  much  from  this  pest  and  soon 
put  out  new  leaves. 

Again  in  the  end  of  September  another  swarm  of  a  similar  kind 
appeared,  and  commencing  with  compartment  of  1879,  ate  all  the 
cellular  portion  of  the  leaves  in  all  the  younger  plantations, 
which  had  the  effect  of  causing  the  leaves  to  drop  off  in  October 
and  November  instead  of  the  usual  time,  viz.,  in  March.  Many 
of  the  trees  remained  quite  bare  for  sometime,  but  they  all  eveU' 
tually  put  out  new  leaves,  which  were,  however,  partially  undeve- 
loped. 

The  borer  beetle  did  not  make  itself  conspicuous  during  the 
year  by  any  great  damage,  but  it  still  exists  in  all,  especially  the 
younger  plantations,  and  a  few  trees  are  killed  by  it  every  year. 

A.  J.  M. 


THE  DEMARCATION  OF  GOVERNMENT  FORESTS. 

TO  THB  EDrrOB  OF  THB    '^INDIAN  FOBESTEB.'* 

Sir,— Mr.  Charles  Palmer's  difficulties  regarding  the  demarca- 
tion of  the  forests  of  which  he  is  in  charge,  and  his  ingenious 
ideas  of  outwitting  nature,  and  her  silent  remonstrance  (to  which 
he  pays  no  heed)  might  be  amusing  if  not  so  painfcd.  It  would 
seem  he  had  found  this,  well  I  finicking  system  of  boards  in  use, 
and  he  has  done  his  'Mevel  besf  to  continue  it.  I  would  ask 
what  has  this  system  of  demarcation  by  boards  to  recommend 
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it?  It  is  not  6oonomyi  for  Mr.  Palmer  says  the  work  is  ez« 
pensivej  without  saying  how  much  per  mile  ?  How  far  are  the 
boards  apart  ?  The  nature  of  the  soil  in  his  charge  ?  Many 
questions  arise  in  one^smind,  and  until  he  gives  more  information 
it  is  di£Bcult  to  advise.  Why  does  not  Mr.  Palmer  try  some 
other  mode  of  demarcation?  If  there  is  stone  in  abundance 
cairns  would  be  a  better  landmark  than  boards.  The  best 
demarcation  I  have  seen  is  a  ditch  S^  x  8^.  This  will  last 
practically  for  ever,  and  costs  Bs.  85  per  mile. 

TuDA  Bandi. 

ANGLO-INDIAN  AND  NATIVE  FOREST  RANGERS. 

TO  THB  EDITOB  OF  THB    '^  INDIAN  FOBESTEB.'' 

8i2,— -Will  you  please  insert  the  following  few  lines  in  a  corner 
of  your  valuable  Journal  and  oblige  :— 

Can  any  one  of  your  numerous  reader  inform  me  what 
difference  there  is  between  the  position  of  a  Native  Forest 
Banger  and  an  Anglo-Indian  Forest  Banger  as  defined  in  83^ 
Yic,  Chapter  No.  S,  Section  6,  whilst  the  former  is  addressed 
with  a  ^Parwana/  and  even  that  too  in  very  impolite  terms,  and 
the  latter  with  a  'Bobk4r.' 

Though  this  to  some  extent  depends  upon  the  will  of  an  office 
Munshi,  yet  this  difficulty  can  easily  be  got  over  if  Forest 
Officers  were  more  closely  to  judge  the  meanings  of  what  come 
from  the  pens  of  their  office  Munshis,  and  have  at  heart  to 
hold  their  respectable  subordinates  in  a  little  estimation,  as 
such  a  style  of  address  to  Native  Forest  Bangers  is  calculated 
to  lessen  their  influence,  and  reduce  them  in  the  estimation 
of  those  with  whom  they  are,  by  the  nature  of  their  duties^ 
constantly  brought  in  contact. 

I  hope  that  I  shall  not  be  going  too  far  were  I  to  mention  here 
that  a  Native  Forest  Banger  holds  a  more  respectable  position 
in  his  community  than  an  Anglo-Indian  one  in  his  own,  and  this 
bemg  the  case,  then  why  should  such  an  invidious  distinction 
exist? 

An  Obsbevba. 

A  NEW  CAUSE  OF  JUNGLE  FIRES. 

TO  THB  BDrrOB  OF  THB  ''INDIAN  POBESTBB." 

SiB,— A  correspondent  writes  as  follows  in  regard  to  the  spon- 
taneous ignition  and  other  causes  of  fuel  fires :— - 

''  I  have  often  heard  the  theory  of  the  bamboos  rubbing 
together  and  causing  fires,  but  I  never  before  heard  what  only 
the  other  day  a  zemindar  told  me,  viz.,  that  tie  breath  tf  ike 
cobra  caused  Hem  I "  Have  any  of  your  readers  ever  come  across 
this  curious  idea^  and  can  they  expjain  it  ? 

A.  V. 
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BOOKS  ON  INDIAN  BOTANY. 

TO  THE  KDITOR  OF  THE  "ZKTDUN  FOBBSTBB.'* 

Snty — ^Being  in  want  o£  an  illnstrated  text-book  of  Indian 
Botany,  I  purchased  a  copy  of  one  by  Mr.  W.  H.  Gregg,  lately 
pnblisned  by  Thacker,  Spink  &  C!o.,  but  I  was  greatly  disap- 
pointed. 

The  ^^  Opinions  of  the  Press  *'  which  I  first  saw  led  me  to  expect 
that  it  would  be  just  what  I  was  in  need  of— a  book  "illustrated 
by  familiar  Indian  types  "  (  The  Asian)  "  which  draws  all  its  illus- 
trations from  plants  easily  procurable  in  the  country"  {The 
Englishman).    "An  Elementary  Treatise  on  Botany  with  Indian 

illustrations  has  become  an  absolute  necessity and  Mr. 

Gregg's  work  promises,  as  far  as  we  are  able  to  judge,  to  supply 
the  desideratum  "  (Indian  Medical  Gazette). 

I  began  by  reading  the  preface  and  was  still  encouraged. 
Mr.  Gregg  remarks  thBii  when  be  began  teaching  Botany  in  the 
Etigli  CoUege.  he  felt  the  want  of  a  text-book  adapted  for  Indian 
Students  ;  and  he  proceeds  to  say  the  plants  given  as  examples 
in  English,  American  and  German  text-booSs,  are  "not  pro- 
curable in  India,  and  this  renders  these  works  unsuitable  for 
Indian  requirements.  Almost  everjrthing  in  this  volume,"  says 
Mr.  Gregg,  "is  deduced  from  my  own  ^rsonal  experiences." 
And  asam,  "the  specimens  for  examinauon  both  by  the  naked 
eye  and  by  the  aid  of  the  microscope  must  be  readily  procurable, 
otherwise  the  interest  and  benefit  of  the  study  is  lost.  I  there- 
fore expected  that  the  illustrations  would  be  drawn  from  com- 
mon Indian  wild  plants  of  extensive  geographical  range  which 
had  recommended  themselves  to  Mr.  Gfregg  from  his  "  personal 
experiences "  since  he  began  teaching  jSotany  in  the  Edgli 
CSollege  ;  and  not  be  taken  from  those  works  wmch  he  considers 
unsuitable  for  Indian  requirements  on  account  of  the  plants 
there  given  as  examples.  What  was  my  surprise  and  disgust 
on  fin<Sng  that  the  better  part  of  the  illustrations  are  copied 
from  lindley's  School  Botany,  an  excellent  elementary  work  for 
English  Students  desirous  of  attaining  a  knowledge  "of  the 
pruusipal  natural  classes  and  orders  of  plants  belonging  to  the 
ITiora  of  Europe,"  and  in  which  the  examples  generally  have 
been  "chosen  which  are  within  any  man's  reach."  But  I  do  not 
find  that  Lindley's  School  Botany  is  much  assistance  to  me  to- 
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wards  gaining  a  knowledge  of  common  Indian  plants — suchtts 
Shoiea,  DiUenia,  Stercnlia,  Bandia,  Mangifera,  or  of  any  of  the 
Natural  Orders^  such  as  Anacardiacese,  with  which  I  was  on- 
acqnainted  in  England. 

Mr.  Greg^  borrows  one  or  two  illnstraiions  from  Oliver's 
First  Book  of  Indian  Botany,  and  these  are  acknowledged  ;  bnt 
I  do  not  perceive  that  the  nnmerons  woodcuts  taken  from  Lind- 
ley's  Sdiool  Botany  are  anywhere  acknowledged. 

Not  only  are  these  woodcuts  taken  from  a  work  ^^  tmsuitable 
for  Indian  requirements,''  but  I  find  that  the  same  figures  are 
made  to  do  duty  twice  over  :  for  instance,  Mr.  Gregg's  mush- 
room, Fig.  92dd  and  Fia.  235  is  identical  with  Lindley's  (11th 
Edition)  Fiff,  COL,  only  not  quite  so  well  printed.  And  there 
is  a  disadvantage  in  this  repetition  when,  as  in  this  instance, 
the  student  is  confused  by  being  told  in  one  place,  p.  272,  that 
"^  stem  and  cap  form  the  asexual  generation;'  and  in  the 
other  (p.  80e)  that  ^'  the  stem  and  cap  form  the  sexual  gene- 
ration 'which  is  absurd  I    • 

Again,  Mr.  Greg's  creeping  triangular  stem  of  Oarex,  Fiff.  19 
and  Fig.  207  is  londley's  Fig.  lY.  Mr.  Gregg's  section  of  a 
oorm.  Fig.  13  and  Fig.  201  corresponds  exactiy  with  Lindley's 
Fig.  Y.  Mr.  Gregg's  compound  leaf  of  a  pea,  Fig.  24  and  Fig. 
116  is  Lindley's  Fig.  XVI. 

Even  such  simple  diagrams  as  those  representing  the  inflo- 
rescences, spike,  corymb,  raceme,  and  Mr.  Gregg's  ^^  diagram- 
matic sketcn  of  a  racemose  panicle,"  J^^.  66,  dl  of  these  are 
found  at  page  173  of  Lindley's  book. 

To  be  sure  Mr.  Gregg  does  occasionally  treat  us  to  a  change, 
as  for  example  in  his  Fig.  239,  which  is  Lindley's  Fig.  COXLIX 
turned  sideways ;  and  nis  Fig.  92;  is  turned  upside  down  by 
way  of  variety^t  page  136,  and  there  figures  as  No.  131.  Mr. 
Gregg's  Fig.  151  is  entitled  Salivia  Ofiicinalis,  but  this  must  be 
a  mistake,  for  I  cannot  find  Salivia  in  Roxburgh  at  all,  but  I  do 
find  that  the  same  woodcut  appears  in  Lindley's  School  Botany 
(No.  LIY)  with  the  name  Ssdvia  officinalis.  It  is  a  pity  that 
one  of  the  commoner  India  Salvias  was  not  taken  ;  and  generally, 
that  Mr.  Gregg  did  not  at  least  illustrate  his  book  with  really 
indigenous  species.  He  hardly  deserves  the  enconiums  he  has 
received  as  having  done  so. 

I  cannot  say  whether  Mr.  Gregg  has  drawn  his  Fig.  94 
(Michelia  Champaca,  L.)  from  nature,  or  whether  he  has  endea- 
voured to  test  some  botanical  description  by  trying  ^^  whether 
a  person  who  had  never  seen  the  plant  would  make  a  drawing 
of  it  from  the  description."  If  the  latter  plan  was  adopted, 
either  the  description  was  fiiulty,  or  the  person  employed  did 
not  understand  the  technical  terms  of  the  description.  If  it  is 
a  drawing  from  nature,  it  is  very  much  wanting  in  character, 
and  it  is  doubtful  whether  students  will  recognize  plants  any 
easier  from  Mr.  Gregg's  illustrations  than  they  would  from  the 
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mere  descriptions  of  Boxbtirgh.  For  instance,  the  sorosis  of 
Ananas  sativus,  Fig.  92^,  resembles  a  mulberry  with  a  toft  of 
leaves  on  the  top  :  the  potato  looks  like  a  wilj  old  Turk  with 
his  eyes  all  about  him.  It  is  difficult  in  ^t^.  92/.  to  distinguish 
three  clearly  marked  systems.  Even  so  common  an  Indian 
plant  as  Tepari,  which  Mr.  Gregg  surely  might  have  procured, 
IS  so  badly  drawn  as  barely  to  be  recogniz^le  even  with  the 
name  written  beneath.  Instead  of  beia^  a  help  to  the  student, 
such  illustrations  must  embarass  him  wim  doubt,  even  when  he 
had  really  got  hold  of  the  right  plant. 

Certainly,  as  far  as  the  illustrations  are  concerned,  the  Opini- 
ons of  the  rress  are  misleading ;  and  without  ffood  illustrations 
I  do  not  see  that  the  book  is  any  better  suited  for  Indian  stu- 
dents than  Oliver's  First  Book  of  Indian  Botany. 

The  examples  given,  for  instance,  for  Banimculaceas,  Narave- 
lia  zeylanica,  is  illustrated  only  bv  an  achene  which  really 
belong  to  Clematis  Vitalba^  llondley's  School  Botany  (Fig. 
LXXAYIIa).  A  capital  Z  by  the  way  should  be  used  in 
Zieylanica. 

If  Government  would  publish  in  a  cheap  form  the  '^  set  of 
life-sized  coloured  drawings*  with  botanical  dissections  of  plants, 
2542  in  number,  among  which  nearly  all  the  Indian  species 
described  in  Boxburgh's  Flora  Indica  are  depicted,"  it  would  be 
doing  a  really  grand  service  to  persons  desirous  of  studying  the 
Indian  Flora,  and  would  in  a  great  measure  supply  those  ^'  numer- 
ous landmarks  "  which,  Mr.  C.  B.  Clarke  points  out,  are  neces- 
sary to  enable  an  ordinary  individual  to  make  use  of  the  Kew 
Flora  Indica,  Twhen  we  get  it.) 

Such  a  publication  would  be  particularly  useful  to  Forest 
Officers  employed  ^^  in  the  Terai  jungles  which  skirt  the  base  of 
the  mountsons  and  hills,"  though  Mr.  Clarke  does  say  that  in 
this  tract  much  larger  books  than  Roxburgh  are  required  ;  yet 
I  am  sure  Roxburgh's  drawings  would  be  of  immense  value 
even  here,  and  of  stfll  greater  service  to  the  "  ordinary  denizens 
of  Calcutta  and  Madras."  At  the  present  time  when  we  are 
collecting  specimens  of  minor  forest  produce  for  the  Calcutta 
Exhibition,  as  we  lately  had  to  do  for  the  Amsterdam  Exhibition 
and  for  the  Madras  Agricultural  Exhibition  and  all  the  other 
exhibitions  ;  such  a  publication  would  be  particularly  useful. 

Will  you,  Mr.  Editor,  advocate  the  publication  of  these  life- 
size  coloured  drawings  of  Roxburgh's  with  botanical  dissections. 
It  is  a  shame  that  when  Roxburgh's  work  is  still  the  stand- 
ard work  on  Indian  Botany  these  drawings  should  lie  idle, 
perhaps  mouldering  and  at  the  mercy  of  white  ants  and  fish 
insects. 

*  Theae  Mr.  C.  B.  Clarke  Buyi  were  deposited  bj  Roxbnrgh  at  the  OalcntU 
Botanical  Oardeo.  See  page  y.  of  his  Fteface  to  the  lepriat  of  Boxbnrgb'a 
Flora  Indica. 

Digitized  by  VjOOQ  IC 


THl  AXIBIOAV  rORBST  OOITQBISS,   1882.  371 

I  feel  sore  that  if  the  drawings  had  been  deposited  with  an 
enterprising  publisher  or  with  a  private  individual  of  anv  degree 
of  culture,  instead  of  being  consigned  to  the  sleepy  hollow  of  a 
Government  office,  thev  would  have  seen  the  liffht  long  ago,  to 
the  deserved  credit  and  renown  of  Dr.  Boxburgh. 

DABJBELINa  TeRAI  :  1  T31    T>     TW 

nth  June,  1883.    /     1?.  13.  M. 

THE  AMERICAN  FOREST  CONGRESS,  1882. 

Wb  have  received  the  Report  of  the  Proceedings  of  the  Meetings 
of  the  American  Forestry  Congress  held  at  Cincinnati,  in  April 
1882,  and  at  Montreal,  Canada,  in  August  1882. 

At  the  second  meeting,  the  American  Forestry  Association 
started  in  1875,  was  amalgamated  with  the  Congress,  and  a 
revised  constitution  drawn  up.  The  Articles  provide  a  simple 
and  businesslike  organization,  and  divide  the  work  into  sec- 
tions— 

A.  Uses  of  Forests. 

B.  Conservation  and  Practical  Forestry. 

C.  Beneficial  and  injurious  influences  of  Forestry. 

D.  Education. 

A  number  of  papers  were  read  at  the  different  meetings,  the 
titles  of  which  only  are  given;  but  those  titles,  though  they 
make  us  wish  for  some  taste  of  the  contents,  are  enough  to 
show  what  a  wide  interest  is  being  awakened  in  America  in 
connection  with  Forestry,  and  how  many  there  are  in  the  States 
competent  to  engage  in  the  great  work  which  is  before  the 
Congress. 

Not  the  least  interesting  feature  of  the  first  meeting  of  the 
Congress,  was  the  appointment  of  an  '^  Arbor  day"  (27  th  April,) 
on  which  occasion  a  grand  gathering  was  held,  and  a  number  of 
memorial  trees  '^  in  honor  of  many  distinguished  persons  living 
and  deceased^'  were  planted  in  the  Eden  Park  at  Cincinnati. 

The  drift  of  the  American  discussions  seems  to  be  chiefly  to- 
wards the  planting  of  trees,  i.  e.,  individual  trees  or  groups ;  and 
a  large  number  of  the  papers  are  devoted  to  the  study  of  parti- 
cular species  or  families  of  trees.  Not  indeed  that  there  is  any 
want  of  appreciation  of  forests,  as  such,  for  there  are  many 
papers  on  forest  fires,  on  the  effects  of  forests,  and  so  forth. 
But  we  have  before  remarked  in  this  Journal,  and  return  to 
the  subject  in  the  hope  that  the  matter  may  receive  the  atten- 
tion it  deserves,— that  individual  tree  planting  is  not  sufficient  to 
constitute  the  whole,  or  the  chief,  aim  of  forestry  in  such  a 
vast  and  self-contained  country  as  America.  In  England  we 
have  neither  space  nor  means  for  the  creation  of  large  natural 
forests;  we  are  content  to  look  for  our  main  supplies  of  timber 
to  the  imported  products  of  countries  where  there  are  natural 
forest  estates  on  the  large  scale.    Consequently  in  England 

8  o 

•  Digitized  by  VjOOQ  IC 


872  THB  AMBlilOAN    F0BB8T   COSORttSS,    1882. 

forestry  means  the  rearing^  of  trees,  and  the  management  of 
parks  and  plantations.  But  forestry  must  have  in  America^ 
as  it  has  in  India,  a  far  wider  meaning.  It  is  for  this  reason 
we  have  wished  to  see  disseminated  in  America,  works  dealing 
with  the  Political  Economy  of  Forestry,  and  explaining  the 
possibilities  of  managing  large  national  forest  estates,  as  a  great 
*  business, '  in  which  nature  furnishes  the  capital  and  the  interest 
on  capital,  which  isr  the  yearly  national  revenue  or  produce,  by 
which  the  timber  wants  of  the  nation  are  met  or  supplied. 

The  science  of  forestry  in  its  wider  and  economic  sense 
teaches  us  how  we  may  constitute  that  capital  to  the  best  advan- 
tage, and  how  the  capital  so  created  may  be  worked  to  the  best 
advantage  on  business  principles — the  first  of  which  is  not  to  re- 
duce or  impair  the  capital  itself,  while  getting  from  it  the 
largest  return  of  the  most  generally  desirable  kind.  It  is  also 
necessary  for  forest  science  to  make  it  clear  to  us,  what  kind  of 
forest  capital  can  be  profitably  created  and  managed  by  indivi- 
duals, and  what  only  by  States  or  Nations,  whose  existence  is 
perennial,  and  whose  objects  are  different  from,  and  whose  views 
less  restricted  to  immediate  results  than,  those  of  individuals. 

In  America  the  wooded  lands,  in  the  more  populous  States, 
may  have  passed  beyond  revocation  or  control,  into  private 
hands  :  but  there  are  still  tracts  of  forest  which  are  not  yet  so 
situated,  and,  unless  our  judgment  is  misled  by  distance  and 
absence  of  complete  information,  the  great  want  is  for  the  Forest 
Congress  to  consider  seriously  whether  the  country  can  get  on 
without  preserving  great  forest  estates  under  national  controL 
All  forest  economy  teaches  .us  that  private  owners  cannot  manage 
timber  forests,  where  the  capital  is  created  and  renovated  in 
long  periods  of  years,  and  where  the  money-interest  returned  on 
the  money  value  of  the  forest  capital  is  too  small  for  private 
fortunes. 

Private  planting  can  only  result  in  the  creation  of  limited 
areas  of  forest  worked  "  en  petite  culture/^  that  is,  to  yield,  in  a 
short  rotation,  poles,  firewood,  and  small  stuff  for  minor  indus- 
tries. Private  proprietors  may  also  be  encouraged  to  plant 
timber  trees  in  small  numbers^  and  let  them  grow  to  timber  size, 
and  in  this  way  the  country  may  be  beautified  and  rendered 
pleasant;  but  such  scattered  plantations  will  never  meet  the  se- 
rious timber  demand  of  the  States  at  large,  still  less  afford  a 
permanent  income  from  exports. 

If  forest  economy  were  looked  to  a  little,  it  would  soon  be 
eeen  how  absolutely  impossible  it  is  for  private  owners  to  do 
more  than  plant  a  little  timber  for  parks  and  ornament,  and  in 
odd  corners  of  their   estates.*    If  every  farm,  or  landed  estate 

*  In  England  a  few  y&ry  wealthy  noblemen  having  large  areas  of  poor  soil 
may  grow  timber  forest,  content  that  their  grandsons  shonld  reap  the  profits  ; 
but  eyen  then  in  Great  Britain  we  find  these  forests  mostly  of  Scotch  fir  and  work- 
ed on  a  rotation,  which,  compared  with  the  average  of  high  forest  management,  is 
veiy  short 
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in  America  had  two  or  three  hundred  timber  trees  on  it,  it 
sounds  at  first  blush,  as  if  the  timber  supply  of  the  country  would 
be  assured.  But  in  reality  it  is  not  so.  The  products  would  have 
to  be  gleaned  or  gathered  over  too  wide  an  extent  of  country ; 
and  not  only  that,  but  it  would  be  impossible  to  devise  any 
scheme  of  management,  by  which  the  several  proprietors  could 
act  in  concert^  so  that  the  first  essentials  of  natural  supply 
should  be  attained,  namely,  continuity  and  equableness  of  annual 
outturn.  It  is  not  enough  that  when  one  tree  is  a  mature  and 
cut  down,  another  should  be  planted ;  that  will  not  secure  a 
continued  equable  production.  Therefore  great  estates  under 
public  control  are  necessary. 


THE  AMERICAN  JOURNAL  OF  FORESTRY. 

TfiB  December  Number  has  reached  us^  and  contains  several 
articles  well  worth  reading.  Notably  may  be  mentioned  a  paper 
on  the  conditions  of  forest  growth,  by  Mr.  B,  E.  Fernow,  who 
is  a  graduate  of  the  Forest  School  of  Miinden.  After  speaking 
of  the  effect  of  temperature  and  climate,  the  author  ably  explains 
how  the  essential  feature  to  study  in  the  building  up  of  the 
*  massif^  is  the  question  of  the  requirements  of  the  species  in 
respect  of  light  and  shade,  so  as  to  secure  proper  growth,  and 
to  encourage  the  perpetuation  and  increase  of  the  valuable 
qualities  of  the  forest  soil — or  what  the  author  calls  the  ''  soil- 
bonity. "  In  the  same  paper  the  author  revives  the  term 
''interlucation,''  which  we  do  not  remember  to  have  seen  in  mod- 
em books,  but  which  Webster  ascribes  to  Evelyn  of  tree*loving 
memory.  The  term  indicates  the  act  of  thinning  so  as  to  let 
in  light  {Lieht  echlag.) 

Some  pleasant  reminiscences  of  travel  in  Norway^  by  Dr. 
Hough,  and  a  Note  on  the  American  Forest  Congress  follow. 
The  Number  also  contains  some  good  papers,  chiefly  lucerest- 
ing  in  America,  on  species  of  Ash,  and  ou  the  conifers  of  the 
United  States  and  Canada.  At  the  end  is  a  varied  "Miscellany  '^ 
of  notes  and  queries.  We  must  not  forget,  however,  to  call 
attention  of  those  engaged  in  the  work  of  dealing  with  spread- 
ing sands  to  a  very  curious  account  of  the  casting  up  of  sand 
hills  on  the  shores  of  Lake  Michigan,  and  how  these  sandy  irre- 
gular strips,  gradually  become  naturally  covered  first  with  herb 
vegetation  and  then  with  forest.  The  author  also  alludes  to  a 
plan  for  arresting  the  spread  of  sand  by  inserting  rows  of  flat 
poles  or  posts  4}  feet  long  and  6  inches  broad,  one  end  being 
sharpened  for  driving  in ;  as  the  sand  accumulates,  the  poles 
can  be  raised  by  levers,*  and  when  the  bank  has  attained  the 
desirable  height,  can  be  extracted  altogether  and  carried  to  an- 
other place.     

*  Vide  Bsgneris'  <*  Elements  of  SylTicoltnre,"  p^ge  251. 
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Notes,    Queries   and    Extracts. 


Cabinet  Woods  and  thbik  value.— The  following  conversa- 
tion culled  from  an  American  exchange,  gives  some  useful  infor- 
mation about  walnut  and  other  hardwoods : — 

"  The  demand  for  fine  woods,"  said  one  of  the  members  of  a 
well-known  Centre  Street  firm,  "  is  increasing  every  year.  The 
finest  and  costliest  is  French  walnut,  which,  by  the  way,  is  not 
French  at  all,  but  is  a  product  of  Oriental  countries.  It  g^rows 
in  Persia,  Circassia,  and  Asia  Minor.  You  have  seen  it  in 
veneering  upon  costly  furniture,  but  you  probably  have  no  notion 
how  expensive  it  is,  nor  how  careful  we  are  to  prevent  waste  in 
its  use.  Come  into  our  work  rooms  and  I  will  let  you  see  it  in 
process  of  cutting.*' 

He  led  the  way  into  some  extensive  rooms,  where  ponderous 
machinery  was  revolving  and  heavy  chains  rattling.  In  one 
room  steam  rose  from  cracks  in  the  floor. 

**  Down  there,*'  said  the  gentleman,  "  is  a  pit  where  we  lay 
large  and  valuable  logs  and  subject  them  to  the  action  of  steam 
until  they  become  almost  as  soft  as  butter.  Then  we  take  them 
out,  fasten  them  to  an  iron  beam  (here  he  led  the  way  into 
another  room),  and  this  beam  revolves  around  a  finely-tempered 
knife  of  the  same  length  as  the  log.*' 

With  each  revolution  a  strip  of  wood  was  shaved  off  smoothly, 
and  laid  in  piles  upon  the  floor  like  skins  of  leather  or  sheets  of 
paper. 

"  Every  time  this  beam  turns  around  it  moves  a  fraction  of  an 
inch  nearer  to  the  knife.  The  whole  apparatus  works  with  ex- 
treme precision.  No  printing  press  or  weaving  machine  is  made 
with  greater  nicety.  The  knife  that  shaves  off  the  sheets  of 
wood  is  rigidly  immovable,  and  ground  to  a  razor-like  edge. 
The  heavy  beam  that  revolves  with  its  great  load  of  timber  is 
firmness  itself,  and  is  regulated  like  clockwork.  The  slightest 
tremor  in  the  beam  or  knife  would  break  and  twist  the  thin 
sheets  that  you  see  turned  off  here  with  the  regularity  and  perfec- 
tion of  newspapers  turned  out  by  the  printing  press.  These 
sheets  are  about  l-120th  of  an  inch  in  thickness,  but  frequently 
we  shave  off  veneers  as  thin  as  175  to  the  inch.*' 

He  lifted  a  corner  of  one  of  the  long  sheets,  and  it  seemed  to 
be  about  the  thickness  of  ordinary  writing  paper.  The  wood 
was  warm  and  pliable. 

'^  It  is  only  in  this  condition  that  this  shaving  process  is  pos- 
sible.    When  fresh  from  the  steam  pit  the  kmfe  slips  easily 
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ihroTigh  it.  Were  the  wood  cold  and  hard^  the  process  would  be 
impossible.  Even  if  the  knife  could  do  the  work^  the  sheets 
would  be  too  brittle,  and  would  crumble  into  small  fragments/' 

''For  what  purpose  are  these  extremely  thin  sheets  used?  " 

"The  veneers  used  upon  furniture  are,  as  a  rule,  somewhat 
thicker  than  these  that  we  are  now  turning  off.  The  thinnest 
veneers  are  used  on  picture  frames.  They  are  as  thin  as  the 
finest  tissue  paper,  and  must  be  backed  with  ordinary  paper  at- 
tached with  paste,  to  prevent  the  glue  by  which  they  are  fastened 
to  the  body  of  the  frames  from  showing  through.  These  veneers 
are  also  used  to  a  large  extent  in  the  same  way  th^t  wall  paper 
is  used — for  covering  the  walls  of  rooms.  Besides  this,  there  are 
many  other  and  novel  uses  to  which  they  are  put.  A  short  time 
ago  somebody  conceived  the  idea  of  having  business  cards  print- 
ed upon  them,  thinking  that  the  novelty  of  the  material  would 
cause  people  to  preserve  the  cards.'' 

"  Do  you  ever  saw  logs  into  such  sheets  ?  " 

''Sometimes,  but  rarely  with  the  more  expensive  woods. 
Sawing  involves  a  good  deal  of  waste.  For  the  cheaper  woods 
it  is  sometimes  more  desirable,  as  it  is  not  necessary  to  go  through 
the  steaming  process  when  we  use  the  saw,  but  there  is  a  great 
difference  in  the  number  of  sheets  that  are  turned  out  in  that 
way.  The  most  that  we  can  get  by  sawing  is  twenty-five  to 
the  inch. 

"  What  is  the  value  of  the  French  walnut  ?  " 

"  I  have  seen  it  sell  as  high  as  2  dols.  a  pound.  At  the  Paris 
Exposition  for  1878  one  burl  was  sold  for  5,000  dols.,  and  its 
weight  did  not  exceed  2,200  lbs." 

"What  is  a  burl?" 

'^  This  is  a  trade  expression,  and  means  the  large  and  toagh 
knots  or  excrescences  like  warts  that  grow  upon  the  trunk  of  the 
tree.  The  French  walnut  is  a  small  tree,  crooked  and  dwarfed 
in  its  growth,  that  grows,  as  I  have  stated,  in  Asiatic  countries. 
Its  value  is  confined  entirely  to  these  curious,  tough,  and  contort- 
ed bumps  that  grow  upon  it.  The  trunk  itself  is  of  little  or  no 
value.  Tou  have  often  noticed  the  singular  grain  that  French 
walnut  has,  if  grain  you  can  call  it.  The  fibres  and  tissues  seem 
to  be  twisted  into  the  most  singular  and  complicated  figures. 
The  intricacy  of  these  figures,  combined  with  their  symmetry, 
is  one  of  the  elements  that  determines  the  value  of  the  French 
walnut  burl.    Colour  and  soundness  are  other  elements  of  value. 

"  Does  the  burl  play  the  same  important  part  in  mahogany 
and  other  valuable  woods  that  it  does  in  the  French  walnut?  " 

"There  are  rosewood  and  mahogany  burls,  but,  unlike  those 
of  the  French  walnut,  they  are  of  little  or  no  value.  In  those 
woods  it  is  the  trunk  of  the  tree  that  is  prized,  the  knots  are  dis- 
carded." 

"  How  do  other  woods  compare  in  value  with  the  French  wal- 
nut?'' 
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''  Next  to' French  walnut,  ebony  is  probably  the  most  valoable. 
Occasionally  a  fine  piece  is  found  that  brings  even  a  better  price 
than  the  French  walnut.    Not  long  ago  I  saw  some  that  sold 
for  350  dols.  a  ton.     For  a  particularly  large  piece,  even  five  dols. 
a  pound  might  be  paid.    In  ebony  the  main  thing  is  size.     It  is 
difficult  to  get  large  pieces  that  can  be  used  without  cutting. 
Bosewood  and   mahogany  are  always  in  demand.    The  best 
mahogany  is  that  of  San  Domingo.    Next  come  the  mahoganies 
of  Cuba,  Honduras,  Mexico,  and  Africa.    There  is  much  less 
difference  in  value  between  different  mahoganies  and  rosewoods 
than  between  different  specimens  of  ebony  and  French  walnut. 
Fair  rosewood  will  sell  in  the  log  for  5^  and  7  cents  per  pound. 
French   walnut  can  occasionally,  if  poor,  be  bought  as  low  as 
three  cents  per  pound,  but  the  finer  burls  will  sell  for  hundreds 
of  dollars.    Burls  worth  from  500  dols.  to  1,000  dols.  each  are 
not  rare.     I  recently  bought  one  myself  for  1,200  dollars,  and 
think  1  shall  make  it  pan  out  8,000  dols.    We  must  be  very  care- 
ful, however,  in  buying  these  burls.    Their  value  is  often  greatly 
lessened  by  the  existence  of  hollows,  sometimes  in  the  very  heart 
of  the  wood,  the  result  of  decay  or  malformation.    These  hollow 
places  are  filled  up  by  fraudulent  dealers  with  a  substance  that 
is  made  to  resemble  the  genuine  wood,  and  they  will  then  sell 
the  burls  as  sound.     Manure,  compressed  to  the  requisite  degree 
of  hardness,  is  much  used  for  this  purpose.     Worse  even  than 
this  is  the  practice  to  which  such  knaves  sometimes  resort  of 
placing  stones  in  the  hollows  to  increase  the  weight,  for  the  burls, 
as  I  have  already  intimated,  are  sold  by  the  pound.    This  fraud 
is  liable  to  cause  serious  damage  to  the  valuable  knives  that  are 
used  in  cutting  the  veneers.'^ 

'^How  about  our   native  woods?       Do  you  deal  much  in 
them?" 

^^  Yes,  to  some  extent ;  but  for  choice  cabinet  work  the  foreign 
woods  are,  of  course,  more  highly  prized.  Burls  in  ash  and 
maple  are  plentiful  and  cheap,  selling  fortwo  to  four  cents apound. 
Black  walnut  burls  command  a  higher  price — ten  to  twelve  cents 
a  pound — but  they  are  getting  scarce.  Yes,  the  demand  for 
choice  cabinet  woods  is  constantly  increasing.  In  the  houses  that 
the  wealthy  are  now  putting  up,  the  fine  woodwork  constitutes  a 
large  item  in  the  expenditure.  Look  at  these  veneers  for  tabla 
covers.  These  handsome  designs  and  this  artistic  ornamentation 
are  all  mosaic  work,  made  by  piecing  together  small  fragments 
of  woods  of  different  colours,  or  inserting  them  in  the  body  of 
the  large  sheet  that  constitutes  the  background.  To  one  not  ac- 
quainted  with  this  work  it  would  look  like  a  drawing  on  wood ; 
but  turn  the  sheet  over  and  you  see  the  lines  run  through.  You 
can  get  these  veneers  for  fine  tables  at  almost  any  cost.  You  can 
get  one  as  low  as  25  dols.,  and  you  can  have  designs  put  together 
at  as  high  a  price  as  you  may  care  to  pay.  *' 
^^  Are  there  many  dealers  in  such  woods  in  the  United  States?  '* 
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'f  The  number  is  very  small,  but  the  business  is  large  and  the 
competition  keen.  One  of  oar  firm  makes  frequent  trips  to  Cen- 
tral America  and  elsewhere  to  look  for  rare  specimens  of  cabinet 
wood.  These  trips  have  their  attractions,  but  they  are  not  un- 
freqaently  accompanied  by  hardships  and  danger .'' — Timber  Trades 
JtmtnaL 

Snt^ — At  p.  720  of  your  March  No.  of  the  Tropical  Agriculturist, 
yon  take  me  to  task  for  not  giving  the  scientific  names  of  the  trees 
which  I  enumerated  by  their  vernacular  ones,  as  producing  woods 
fit  for  tea  boxes.  So  I  send  you  the  lift  with  the  native  names 
perfectly  corrected  as  to  spelling.  The  misprints  were  chiefly 
made  by  the  ^'  Indian  Forester/'  I  see. 

J.  S.  Gamble. 
Indian  Names.  Botanical  Names. 

Toon,  ...  1.  Cedrda  Tocna^  microcarpa  or  glabra* 

Lampatia,  ...  2.  Duabanga  sanneratioides, 

Semul,  •••  3.  Bombax  malaharicum, 

Gbgoldhup,  ...  4.  Canarium  bengaJense. 

Kadam,  ...  5.  Antkocaphalus  Cadamba. 

Mandania,  ...  6.  Acrocarjms  fraxinifolius. 

Mainakat,  ...  7.  T^trameles  nudijlora, 

Udal, 8.  Sterculia  villosa  (bad). 

Kabashi,  ...  9.  Acer  CampbelUi  or  Icevtgatum, 

Uahna,  ...  10,  Engelhardtta  sptcata, 

Gobria,  •••  11.  Echinocarpus  dasy carpus. 

Chilanni,  ...  12.  Nyssa  sesailijlora. 

Lepchaphal, ...  13.  Machilus  edulis. 

Tarsing,  ...  14.  Beihchmiedia  Roxburghiana, 

Salai,  •••  15.  Boswellia  thurifera. 

Madras,  Srd  April,  1883.  — Tropical  Agriculturist. 


Durability  op  Wood  in  Buildings. — Herr  Weise,  Forest  In- 
spector at  £berswalde  (Germany),  says  a  contemporary,  has  re- 
cently published  a  summary  of  his  observations  bearing  on  the 
above  subject.  He  considers  that  the  system  now  usual  for  the 
supply  of  wood  is  in  some  measure  to  blame  for  the  complaints 
which  are  from  time  to  time  made  by  experienced  authorities  as 
to  the  reduced  durability  of  modern  woodwork.  He  remarks 
that  in  the  Middle  Ages  the  whole  of  the  wood  for  any  large 
building  was  carefully  selected  from  one  spot,  and  after  being 
felled  was  stored  and  dried  together,  a  certain  homogeneousness 
in  the  woodwork  being  thus  obtained.  Now-a-days  wood  is  used 
just  as  it  is  delivered  by  the  dealer ;  coming  from  various  districts 
and  having  been  felled  at  different  seasons,  these  circumstances 
causing  a  more  or  less  marked  divergence  in  quality.  He  re- 
marks that  the  first  tendency  towards  decomposition  shows  the 
disadvantage  of  using  various  qualities  of  wood  together,  and 
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calls  attention  to  the  fact  that  microBCopio  observation  of  the 
approach  of  decomposition  is  not  by  any  means  as  much  used  as 
it  might  be.  He  considers  that  the  development  of  agriculture 
and  the  neglect  of  the  judicious  extension  of  forests  have  exer- 
cised an  unfavourable  influence  upon  the  quality  of  wood  in 
modem  times.  In  illustration  of  this  assertion  he  cites  the  fact 
that  tiees  yielding  35  inch  planks  (such  as  are  to  be  found  in  the 
castle  of  Fuessen)  can  only  be  exceptionally  found  even  in  forests 
under  Government  control. — Timber  Trades  JaumaL 


PuBABLifi  TiMBEB. — ^Thc  trusses  of  the  old  part  of  the  roof  of 
the  Basilica  of  St.  Paul^  at  Rome,  were  fram^  in  816,  and  were 
sound  and  good  in  1814,  a  thousand  years.  These  trusses  are  of 
fir.  The  timber  work  of  the  external  domes  of  the  Church  of 
St.  Mark,  at  Venice,  is  more  than  840  years  old,  and  is  still  in 
a  good  state.  Sound  logs  are  dug  out  of  bogs  where  they  have 
lain  for  an  indefinite  period.  But  the  best  seasoned  timber  will 
not  withstand  the  effects  of  exposure  to  the  weather  more  than 
twenty.five  years,  unless  the  surface  is  protected  by  paint,  or 
some  other  coating  to  keep  out  the  damp,  or  the  wood  is  treated 
by  some  preservative  process.— ^imdtff  Trades  Journal. 


Mb.  Campbell  writes  thus  from  Gorakhpur:— "Our  sissu  plant- 
ing we  have  now  reduced  to  the  following  formula  i^^Long  ««- 
injured  roots,  deep  holes,  subsurface  watering.  With  this  method 
we  have  obtained  astonishing  results.  A  young  sissu  planted 
out  eighteen  months  ago  as  a  two-year  old  seedling  is  now  28  feet 
high  with  a  girth  at  1  foot  from  the  ground  of  10  inches. 
Hundreds  of  others  planted  out  at  the  same  time  are  20  feet 
high  and  many  thousands  from  12  to  16  feet.  Only  40  per 
cent,  of  the  plants  lose  their  leaves  as  the  result  of  being  put  out, 
and  from  5  to  10  per  cent,  ultimately  die.  Each  thoroughly 
established  seedling,  requiring  no  further  care  except  protection 
against  monkeys  and  fire,  costs  only  1  anna.  Sissu  is  extremely 
valuable  in  these  parts,  the  price  per  cubic  foot  ranging  from 
Ks.  1-8  to  Ks.  2.  So  we  are  growing  our  sissu  purely  for  tim- 
ber: we  have  so  much  firewood  that  it  is  a  regular  drug  in  our 
northern  forests.'' 
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of  Tenasserim  and  Martaban  were  added  to  his  charge.  In 
December  1862  he  was  placed  on  special  duty  under  the  Gov- 
ernment of  India  to  assist  in  organizing  Forest  Administration 
in  other  provinces ;  and  on  the  1st  April,  1864,  he  was  appointed 
the  first  Inspector-General  of  Forests  to  the  Government  of 
India.  This  appointment  he  has  held  for  the  long  period  of 
19  years. 

While  holding  the  appointment  of  Superintendent  of  For- 
ests in  British  Burma,  Mr.  Brandis  thoroughly  explored  the 
teak  forests  of  that  province,  and  put  their  administration  on  a 
satisfactory  footing.  It  was  due  principally  to  his  determination. 
under  great  difficulties,  that  these  valuable  estates,  which  yield 
now  an  annual  revenue  of  22  lakhs  of  rupees,  were  saved  to 
Government    Since  his  transfer  to  the  Government  of  India 
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Mb.  BRANDIS!  RETIREMENT  FROM  THE  SERVICE. 

In  publishing  the  following  extract  from  the  ^^  Review  of  the 
Forest  Administration  in  the  several  Provinces  nnder  the 
Government  of  India  for  the  year  1881-82,"  we  be^  to  say 
that  a  series  of  articles  on  Mr.  Brandis'  work  in  India,  is  in 
coarse  of  preparation,  and  will  appear  from  time  to  time  in  our 
pages.  Meanwhile  we  have  thought  that  the  following  short 
abstract  of  his  services  will  prove  grateful  to  our  readers  :— 

The  most  important  event  in  Indian  Forest  Administration 
during  the  year  1881-82  was  the  retirement  of  Mr.  D.  Brandis 
from  the  office  of  Inspector-General  of  Forests,  consequent  on 
his  deputation  on  special  duty  to  the  Madras  Presidency.  Mr. 
Brandis  made  over  charge  of  his  office  on  ^  the  15th  October, 
1881  ;  he  remained  in  Madras  until  January  1883  when  he 
proceeded  on  three  months'  privilege  leave,  at  the  end  of  which 
period  he  joined  at  the  India  Office  in  London,  in  order  to  assist 
in  the  reorganization  of  the  arrangements  for  the  education  of 
the  candidates  for  the  Indian  Forest  Department;  and  since 
then  he  has  finally  retired  from  the  service. 

Mr.  Brandis  was  appointed  Superintendent  of  Forests  in 
Pegu,  British  Burma,  in  January  1856,  and  in  1857  the  forests 
of  Tenasserim  and  Martaban  were  added  to  his  charge.  In 
December  1862  he  was  placed  on  special  duty  under  the  Gov- 
ernment of  India  to  assist  ih  organizing  Forest  Administration 
in  other  provinces ;  and  on  the  1st  April,  1864,  he  was  appointed 
the  first  Inspector-General  of  Forests  to  the  Government  of 
India.  This  appointment  he  has  held  for  the  long  period  of 
19  years. 

While  holding  the  appointment  of  Superintendent  of  For- 
ests in  British  Burma,  Mr,  Brandis  thoroughly  explored  the 
teak  forests  of  that  province,  and  put  their  administration  on  a 
satisfactory  footing.  It  was  due  principally  to  his  determination, 
under  great  difficulties,  that  these  valuable  estates,  which  yield 
now  an  annual  revenue  of  22  lakhs  of  rupees,  were  saved  to 
Government.    Since  his  transfer  to  the  Government  of  India 
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in  1862,  he  has  incessantly  laboured  to  perfect  the  organization 
of  the  Department  in  the  various  provinces  under  the  Govern* 
ment  of  India — a  task  to  the  performance  of  which  he  brought 
not  only  a  thorough  command  of  details  and  an  accurate  know- 
ledge of  the  requirements  of  Forest  Administration,  but  a  re- 
markable faculty  of  adapting  means  to  ends  and  of  varying  his 
suggestions  to  suit  the  circumstances  of  different  parts  of  India. 
His  numerous  Inspection  Reports  and  Reviews  show  at  what  a 
cost  of  personal  exertion  and  self-sacrifice  he  mastered  the  con- 
ditions of  Forest  Conservancy  in  all  parts  of  India ;  and  his 
directions  and  instructions  will  for  many  years  form  the  standard 
manuals  for  the  guidance  of  those  who  may  come  after  him. 

Services  similar  to  those  which  he  has  rendered  to  the  Gov- 
ernment of  India  have  been  given  by  him  to  the  cause  of 
Forestry  in  the  minor  presidencies  also.  In  1869  he  was 
deputed  to  Bombay,  and  the  organization  of  the  Department  in 
that  presidency,  which  has  worked  remarkably  well,  is  based  on 
the  proposals  made  by  him.  Mr.  Brandis'  deputation  to  the 
Madras  Presidency  in  October  1881,  to  confer  with  the  Local 
Government  on  the  whole  subject  of  Forest  Conservancy  and 
Forest  Legislation,  entailed  on  him  an  amount  of  hard  work 
and  exposure  which  few  men  of  his  age  would  have  cared  to 
face,  and  w^hich  only  his  enthusiastic  devotion  to  his  profession 
would  have  induced  him  to  undergo.  The  result  of  his  mission 
to  Madras  has  been  to  place  the  establishment  of  Forest  Ad- 
min btration  in  that  presidency  on  a  sound  footing,  and  his 
services  have  been  acknowledged  in  the  warmest  terms  by  His 
Excellency  the  Governor  in  Council. 

All  legislation  which  has  taken  place  on  the  subject  of  For- 
ests in  India  has  been  carried  through  on  Mr.  Brandis*  advice 
and  with  his  assistance.  In  1865  the  first  Indian  Forest 
Act  was  passed,  which  defined  the  legal  position  of  Government 
Forests  and  provided  for  their  protection  and  better  management. 
This  Act  was  amended  in  1878,  when  the  present  Indian  Forest 
Law,  Act  VII.  of  1878,  came  into  force.  It  has  been  ex- 
tended to  the  provinces  under  the  Government  of  India  and 
to  Bombay,  but  not  to  British  Burma.  In  1881  a  special  Act 
for  Burma  was  passed,  and  in  1882  the  Madras  Forest  Act  re- 
ceived the  assent  of  His  Excellency  the  Governor  General  in 
Council. 

Scarcely  recovered  from  a  severe  illness,  contracted  in  the 
performance  of  his  arduous  duties  in  India,  Mr.  Brandis  was 
employed  in  England,  for  about  18  months  from  October 
1872,  in  continuing  and  completing  an  account  of  the  Forest 
Flora  of  North- West  and  Central  India — a  work  of  the  highest 
literary  excellence,  and  which  is  of  the  greatest  use  not  only 
to  Forest  Officers  in  those  parts  of  India,  but  also  to  Indian 
Botanists.  He  was  also  instrumental  in  causing  the  preparation 
and  publication  of  s^yeral  other  works  of  the  highest  importance 
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to  Forest  Officers.  Amongst  these  are  the  "  Forest  Flora  of 
British  Burma,"  by  S.  Kurz,  the  "  Manual  of  Indian  Timbers," 
hj  J.  S.  Gamble,  the  "  Manual  of  the  Land  Revenue  Systems 
and  Land  Tenures  of  British  India,"  by  B.  H.  Baden-rowell, 
and  the  "  Manual  of  Jurisprudence  for  Forest  Officers,"  also  by 
B.  H.  Baden-Powell. 

Throughout  his  service  Mr.  Brandis  has  laboured  to  create 
a  competent  and  efficient  staff  of  superior  and  subordinate 
officers.  The  science  of  Forestry,  in  its  true  meaning,  being 
little  known  in  this  country  when  conservancy  measures  were 
first  commenced,  Mr.  Brandis  arranged,  while  in  England  in 
1866,  under  the  orders  of  Her  Majesty's  Government,  for  the 
professional  education  of  the  candidates  selected  for  the  Indian 
Forest  Service. 

Having  thus  provided  for  the  recruiting  of  the  superior 
staff,  Mr.  Brandis  set  to  work  on  the  establishment  of  an  Indian 
Forest  School,  in  which  a  competent  staff  of  Bangers,  or  execu- 
tive officers,  could  be  trained.  He  submitted  his  scheme  for 
such  a  School  at  Dehra  Diin  to  the  Government  of  India 
in  1877,  and  in  the  following  year  it  was  opened.  Some  time 
elapsed,  of  course,  before  the  institution  could  be  brought  into 
proper  working  order,  but  this  has  now  been  accomplished,  and 
it  is  expected  that  after  the  lapse  of  another  year  or  two,  30 
trained  Kangers  will  leave  the  School  annually. 

Mr.  Brandis  has  thus,  during  a  period  of  twenty-seven  years, 
been  at  v^ork  in  building  up  a  new  branch  of  the  Public 
Service.  The  difficulties  in  his  way  were  very  great,  and  it  may 
be  said,  without  exaggeration,  that  throughout  this  long  period 
there  has  not  been  a  day  on  which,  if  not  actually  incapacitat- 
ed by  illness,  he  has  not  been  labouring  in  the  cause  of  Forest 
Conservancy  in  this  country.  Apart  from  the  important  ad- 
vantages which  have  thus  been  secured  to  India,  owing  to  the 
influence  which  well-preserved  forests  exercise  on  the  climatic 
conditions  of  the  country  and  the  economic  well-being  of  the 
people,  Mr.  Brandis'  exertions  have  been  accompanied  by  a 
substantial  pecunia^  benefit  to  the  Government  of  India,  the 
revenue  from  the  Government  forests,  which  amounted  to  85 
lakhs  of  rupees  in  1864,  having  now  risen  to  95  lakhs  of  rupees. 

After  a  career  of  such  extreme  usefulness  and  merit,  it 
was  but  right  that  Mr.  Brandis'  services  should  be  acknowledged 
by  the  Government  of  India  in  the  warmest  terms.  The  Gazette 
of  India  of  the  5th  May,  1883,  contained  the  Notification,  dated 
toe  1st  idem,  copy  of  which  haa  already  appeared  in  our 
columns  ^-• 
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TRANSLATION  OF  M.  PUTON'S  AlCfcNAGEMENT 
DES  FORETS. 

Chapteb  II. 
Of  High  Forest  treated  hy  Selection  Felling. 

General  Remarks. — I  ought  to  say  a  few  words  regarding 
another  mode  of  working  high  forests,  which  for  a  long  time 
had  its  warm  admirers  and  tnen  its  detractors  jnst  as  eager, 
bat  which  has  had  this  merit  at  least,  that  it  has  handed  down 
to  ns  in  a  fair  condition  onr  pine  forests  and  those  of  monn- 
tainous  countries  generally.  I  allude  to  the  method  called 
"  Jardinage, "  or  selection-felling. 

It  consists  in  removing  here  and  there  the  oldest  trees, 
ihose  which  are  over-mature,  or  those  which  have  reached 
the  dimensions  at  which,  looking  to  the  object  the  proprietor 
has  in  view,  they  are  fit  to  be  felled.  Such  a  forest  consists  of 
a  confused  mixture  of  all  ages  and  all  sizes  of  trees. 

The  foresters  of  former  days  had  not  very  clear  ideas  on 
the  subiect  of  the  constitution  of  the  forest  capital ;  they  ima- 
gined tnat  the  only  means  of  preserving  the  capital  intact  was  to 
fix  in  a  rou^h  and  approximate  manner,  the  number  of  trees 
to  be  felled  m  each  year. 

For  example,  the  old  French  Forester  Dralet  contented  him- 
self with  prescribing  the  felling  of  one  or  two  trees  on  each 
acre,  and  to  cut,  as  far  as  possible,  this  number  over  the  whole 
extent  of  forest.  When  Dralet  speaks  of  one  or  two  trees,  he 
evidently  includes  in  this  number,  not  only  mature  trees  fit  for 
cutting,  but  dead  trees,  or  those  in  a  dying  state,  whatever 
their  size,*  otherwise  he  would  have  largely  exceeded  the 
production  which  it  is  possible  to  look  for  in  the  best  high 
forests. 

We  have  seen  that  in  a  forest  worked  as  hi^h  forest  exploitable 
at  an  age  of  120  years,  the  capital  of  exploitation  is  a  series  of 
growths  aged  from  1  to  120  years,  distributed  in  detachments 
over  the  several  unit-divisions  of  the  area  respectively  (one  age 
on  each  acre,  for  example,  if  the  forest  consists  only  of  120  acres) 
in  such  as  a  manner,  that  the  first  acre  wiU  have  on  it  wood 
aged  1  year  and  the  last  wood  aged  120  years. 

In  a  selection  forest  on  the  contrary,  every  acre  carries  not 

^  Bagneris'  ICanoel  de  SylTicnltore,  page  109. 
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only  ihe  whole  scale  of  ages  from  the  seedling  just  sprang  up 
to  the  timber  tree  of  120  years,  but  also  the  scale  of  volumes 
belonging  to  the  several  ages  from  thicket  to  poles  and  ffrown- 

E)leS|  to  the  one  or  two  trees  which  are  of  exploitable  age. 
very  acre  in  fact,  forms  a  working  series  by  itself. 
It  will  be  gathered  from  this,  that  if  the  number  of  trees  to 
be  felled  annually  has  been  suitably  regulated,  and  if  the  fel- 
lings have  been  made  alwavs  in  conformity  with  the  rule,  the 
capital  of  exploitation  in  a  selection  forest  ought  theoretically  to 
be  as  large  in  volume  as  that  of  a  forest  managed  by  the  high 
forest  method.  If  this  material  is  evenly  distributed  acre  by 
acre,  although  the  variotys  ages  are  mixed  up  together  and  are  not 
grouped  on  separate  parcels  or  compartments,  still  if  the  scale  is 
complete  and  without  a  break,  the  actual  capital  must  be  the 
same  in  one  case  as  in  the  other.  This  is  of  course  only  in 
theory,  but  it  is  necessary  to  remember  the  ideal  conditions,  just 
as  it  was  in  the  case  of  the  normal  high  forest,  so  that  we  may  be 
able  to  make  comparisons  and  justify  our  practical  rules  of 
management. 

If  £en  we  had  a  forest  the  capital  of  which  was  theoretically 
complete,  but  was  disposed  as  we  have  just  explained,  we  ought 
properly  speaking  to  visit  every  single  acre  in  the  forest  annuaSy, 
and  cut  out  the  trees  in  each  which  have  reached  the  age  of 
120  years,  and  such  stems  as  are  dying  down,  so  as  to  make 
up  the  fixed  number.  Now  as  this  was  not  possible  in  practicOi 
people  contented  themselves  with  cutting  the  fixed  number, 
say  two  trees,  multiplied  by  the  number  of  acres  (which  would 
be  240  trees  in  all),  eelecting  these  over  the  largest  area  which 
eireumstances  permitted.  The  next  year  the  cutting  was  made 
m  an  adjoining  area,  in  such  a  way  that  the  whole  forest  would 
be  gone  over  in  a  very  few  years,  from  5  to  10  according  to 
its  size. 

With  such  a  practice,  there  is  nothing  to  regulate  the  extent  of 
the  portions  of  the  forest  to  be  successively  cut  over  ;  it  as  a 
matter  of  caprice  or  of  arbitrary  determination,  and  it  was  not 
possible  to  give  a  clear  account  of  the  material  or  stock  in  the 
forest. 

Such  then  is  the  actual  state  of  forests  which  have  been  ' 
worked  by  selection ;  we  have  a  confused  mixture  of  all  ages  and 
all  sizes  without  any  means  of  determining  precisely  what  is  the 
relative  importance  or  the  composition  of  tne  mass. 

The  first  step  which  occurs  to  the  mind,  as  introducing  order 
into  the  workmg,  is  to  confine  the  yearly  cutting,  wnich  is 
made  somewhat  b^  guess  work,  to  well  denned  areas.  We  di- 
vide the  forest  mto  a  certain  number  of  divisions^  into  ten  for 
example,  of  30  acres  each,  and  we  indicate  them  by  the  numbers 
1 — 10.  Out  of  these  divisions  we  select  for  cutting  the  240 
trees  (fixed  by  the  former  practice),  and  thus  each  one  loses 
some  of  its  trees  once  in  ten  years.    The  divisions  are  arranged 
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80  as  to  have  eqnal  areas*  as  far  as  possible,  and  their  size 
depends  on  the  configuration  of  the  country,  the  exposure,  situa- 
tion and  so  forth. 

The  object  of  making  the  diyisions,  is  to  keep  the  felling  within 
certain  limits,  and  thus  to  make  control  easier,  and  to  prevent 
difficulty  in  selling,  or  collecting  for  removal,  the  material  cut. 
It  is  therefore  the  first  thing  to  be  arranged  in  a  forest  worked 
by  the  selection  method. 

The  result  will  be  of  course  to  modify  somewhat  the  manner 
in  which  our  capital  is  constituted  :  instead  of  having  the  scale 
of  ages  and  growths  in  a  mixture  over  each  acre  of  the  forest 
to  be  cut  at  120  years  of  age,  we  shall  tend  towards  completing 
the  scale  in  each  division ;  in  other  words,  instead  of  naving 
120  series  to  be  (in  theory)  cut  over  yearly,  we  shall  have  ten 
small  series,  each  to  be  cut  over  once  in  ten  years.  We  have 
still  the  same  mixture  of  ages  and  sizes,  but  a  mixture  of  the 
same  sort  tends  to  confine  itself  only  to  the  one  division. 

Of  the  capability  or  maximum  annual  yield, — Having  estab- 
lished our  divisions,  we  have  to  determine  the  figure  at  which 
to  place  the  annual  felling,  that  is  to  say,  to  determine  the 
volume  of  wood  or  the  number  of  trees  which  can  be  cut  in 
each  year  without  trenching  on  the  capital.  It  will  easily  be 
understood,  that  the  area  of  the  division  does  not  furnish  us 
with  a  basis  for  calculating  the  yield,  the  division  being  only 
a  matter  of  convenience,  with  a  view  of  confining  the  work  in 
each  year  to  one  spot  for  convenience  sake. 

People  have  taxed  their  ingenuity  to  find  a  solution  for  the 
problem  of  the  "  capability  "  of  a  selection  forest. 

Some,  starting  with  the  principle  that  the  capital  must  in 
reality  be  the  same  in  a  selection  forest  as  it  is  in  a  forest  worked 
by  the  regular  method,  when  both  are  fit  for  cutting  at  the 
same  age,  have  thought  to  determine  the  annual  increment,  by 
taking  it  as  the  same  as  that  which  is  known  to  be  true  for 
regular  high  forest  of  the  same  species,  under  similar  conditions 
of  growth,  Ac. 

They  have  then  diminished  the  outturn  a  little  in  order  to  be 
on  the  safe  side.  Suppose  that  a  regular  high  forest  in  analo- 
gous situation  and  circumstances,  produced  2  cubic  metres  to 
tne  acre,  they  would  take  it  at  1*50  to  1*75  for  a  selection  forest. 
Multiply  this  by  the  area  of  the  forest,  and  then  they  had  the 

*  The  size  of  the  division  is  each  that  the  cooTenienoe  of  seUing  or  remoriog 
the  timber  of  the  year's  catting  is  Dot  prejodiced,  as  it  woold  1m  if  we  had  to 

Si  over  a  yerj  large  area  for  a  very  few  trees.  If  the  forest  is  very  large 
deed,  we  tnast  first  subdivide  it  into  working-circles,  or  into  sab-forests  so  to 
■peak,  each  of  which  will  have  its  divisions  as  if  it  were  a  separate  forest  Saeh 
a  plan  is  convenient  in  moantain  forests,  becaase  it  permits  as  to  introduce  into 
each  <*  series"  certain  differences  of  msnagement,  which  are  likely  to  be  required, 
seeing  how  very  maUjr  different  parts  of  rach  foraits  vary  one  from  th«  other, 
MfiOKUBg  to  tht  aloTatioD,  expoiare^  &c. 
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capability  of  the  forest  with  snfficient  exactness.  It  is  indeed 
true  in  theory,  that  the  working  capital  in  a  high  forest  must 
be  the  same  whether  it  is  managed  on  one  method  or  the 
other.  But  that  would  suppose  that  the  selection  cutting  was 
made  with  theoretic  exactitude,  and  as  a  matter  of  fact,  '^  jar- 
dioage  "  is  always  done  with  some  amount  of  mere  guess  work 
or  caprice  in  the  execution ;  it  is  therefore  absolutely  impos- 
sible to  be  sure,  that  the  scale  is  quite  complete,  and  that 
there  are  no  gaps  in  the  series  of  ages,  and  consequently  in  the 
Tolume  of  the  growing  material. 

In  order  to  apply  the  known  production  of  regular  hi^h- 
forest  to  a  selection  forest,  we  must  assume  that  we  actually 
have  the  whole  scale  of  ages  and  volumes  complete,  which  is 
exactly  what  we  do  not  know,  and  have  not  the  means  to 
ascertain. 

Other  enauirers  have  set  about  to  determine  in  volume  the 
capital  working.  They  tell  us  the  capital  must  be  equal 
to  that  of  a  regular  high  forest,  and  consequently  each  acre 
must  carry  half  the  volume  of  the  acre  arrived  at  maturity, 
(t.  e.,  the  mean  between  the  volume  at  1  year  and  the  volume 
at  120  years,  the  mature  age  assumed  in  our  examples).  If 
an  acre  of  regular  forest  at  maturity  carries  200  cubic  metres^ 
the  total  capital  will  be  100  cubic  metres  x  the  area  of  the 
forest :  ia  other  words,  we  ought  always  to  have  100  cubio 
metres  on  every  acre  of  our  selection  forest.  As  these  have  to 
be  cut  at  120  years,  they  wilt  on  an  average,  have  to  stand  60 
years  (the  mean  between  1  and  120)  ;  so  that  dividing  100  cubic 
metres  by  60,  the  result  will  be  the  "  capability "  in  volume. 
It  is  necessary  to  count  up  the  volume  of  all  the  trees  of  every 
class  standing  in  the  forest ;  if  it  comes  to  more  than  the  theoret- 
ical figure,  by  the  above  calculation,  the  excess  can  be  left  to 
form  extraordinary  fellings  to  be  cut  in  a  certain  interval  of  time : 
if  it  comes  to  less,  then  tne  annual  cutting  must  be  reduced  for 
each  year  of  the  period  till  a  revision  oi'  the  standing  material 
is  made. 

Those  who  have  tried  in  such  a  manner  to  determine  the 
capital  working,  and  represent  it  in  cubic  metres,  have  fallen 
into  a  double  error,  in  order  to  assume  that  the  capital  t« 
represented  by  100  cubic  metres,  they  must  first  take  it  for 
granted,  that  in  a  forest  worked  by  the  regular  method,  the 
material  is  represented  by  a  scale  which  ascends  in  a  right  line, 
or  evenly,  from  1  to  200.  Now  in  reality  the  laws  of  vegetation 
are  not  known,  and  in  any  case  the  scale  does  not  ascend  by  a 
right  line,  but  by  a  more  or  less  irreg^ularly  curved  line. 

xo  this  first  mistake  they  have  added  another  :  which  is  that 
the  capital  does  not  consist  merely  of  a  given  volume,  but  of 
a  scale  of  age-classes,  so  distributed  that  no  number  in  the 
scale  is  wanting,  and  that  each  exists  in  the  proper  proportion* 
Now  in  the  coxifused  admixture  found  in  a  selection  forest|  it 
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18  atiite  impossible  to  determine  to  what  extent  such  a  state 
of  tilings  exists,  or  how  far  we  are  from  it ;  and  it  might  also 
happen  that  if  there  were  the  normal  fifi^are  of  the  volnme 
actually  on  the  ground,  that  figure  might  be  accidentallj  made 
up  by  a  few  old  trees,  or  by  trees  of  aces  tmsuitablj  graduated. 
So  that  in  any  case  we  snould  only  haye  a  fictitious  standard 
of  annual  yield,  which  could  neyer  serye  as  the  basis  of  a  rational 
or  practical  rule  of  felling. 

Nothing  then  has  as  yet  been  found,  nor  is  it  oyer  likely  to  be 
found,  which  will  enable  us  to  determine  the  "capability'* 
in  the  case  of  a  forest  worked  by  selection  felling  ;  indeed  we 
might  almost  say  that  the  determination  is  incompatible  with 
this  kind  of  management.  We  may  be  sure  that  with  such 
a  confused  mixture  as  we  haye  in  a  selection  forest,  the  material 
will  be  widely  different  from  a  theoretically  proportional  ar- 
rangement; and  the  diyisions  which  we  establish,  to  induce 
regularity,  are  not  likely  to  be  analogous  one  to  the  other,  either 
as  regards  the  yolume  or  the  series  of  ages  and  sizes  they  con* 
tain.  When,  therefore,  we  determine  to  cut  annually  a  certain 
yolume,  that  is  not  a  "  capability,"  or  maximum  annual  yield 
in  the  true  sense  of  the  term  :  it  is  only  a  limit  which  we  fix, 
a  rule  we  lay  down,  which  must  not  be  exceeded.  The  state 
of  the  growing  stock  must  be  the  practical  guide  to  the  forest- 
er's conclusions  in  this  respect,  and  he  must  be  careful  not  to 
remoye  any  living  tree,  but  when  there  are  younger  neii^hbours 
to  grow  up  in  its  place.  Where  the  treatment  itself  is  empirical 
and  based  on  practice  and  experience,  it  is  useless  to  talk  of  a 
yield  dependent  on  calculations. 

It  will  appear  presently  that  the  motives  for  adhering  to  this 
selection  method  are  few.  Nevertheless,  the  occasions  on  which 
those  motives  come  into  play  are  somewhat  frequent. 

Under  this  method,  though  we  are  dependent  on  practice  and 
experience,  we  cannot  depend  on  finding  such  perfect  wisdom 
in  management  in  all  our  forest  agents  :  we  have  therefore  to 
find  out  some  means  of  controlling  and  safe-guarding  our  felling 
operations. 

The  only  means  that  can  be  thought  of  is  to^  the  dimension 
of  the  trees  to  be  felled^  taking  either  the  diameter  or  the  cir- 
cumference ;  it  is  then  a  rule,  that  no  living  tree  of  smaller 
dimensions  is  ever  to  be  cut. 

The  officers  in  charge  will  be  obliged  only  to  cut  trees  which 
have  reached  or  which  exceed  the  fixed  dimensions,  and  can  only 
extend  the  rule  by  cutting  out  trees  which,  though  they  may 
be  of  inferior  size,  are  quite  dead,  or  in  a  state  of  manifest 
decline. 

It  may  be  remarked,  that  this  fixing  of  a  minimum  girth 
or  diameter,  is  rather  a  fixing  of  a  term  at  the  end  of  which 
a  tree  is  mature  for  remoyalj  than  anything  resembling  a  cal- 
colated  yield. 
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If  jon  settle  that  trees  of  a  certain  size  only  may  be  cnt, 
yon  in  effect  determine  a  degree  of  utility^  which  the  produce 
most  have  attained^  or  in  other  words  an  age  before  which  the 
tree  is  not  to  come  down.  We  should  know  nothingv  of  a  real 
possible  yield,  unless  we  could  further  fix  what  number  of  trees 
of  this  size  to  cut ;  and  we  have  seen  that  we  cannot  calculate 
this  for  the  double  reason — 

1.  That  our  ignorance  of  the  laws  of  growth  prevents  us 

from  determining  the  number  of  stems  which  a  given 
unit  of  area  carries  at  each  age  of  their  life. 

2.  That  no  means  exist  for  determining  in  the  confused 

mass,  exhibited  by  a  selection  forest,  whether  the  capital 
is  sufficiently  constituted  or  is  superabundant,  or  is  in- 
sufficient by  reason  of  gaps  in  the  scale  of  ages. 
I  have  dwelt  at  some  length  on  the  question  of  the  possible 
yield  in  forests  worked  by  selection,  in  order  to  show  how  vain 
are  the  attempts  to  ascertain  it,  and  consequently  how  neces- 
sarily inferior  ^  selection  felling '  is  as  a  method  of  working. 

The  toorkinff  scheme. — ^The  impossibility  of  determining,  even 
by  estimate,  a  figure  to  represent  the  possible  yield,  does  not, 
however,  prevent  us  from  laying  down  a  scheme  of  working 
adapted  to  the  circumstances.  We  proceed  in  the  following 
manner:  we  first  divide  (according  to  the  considerations  al- 
ready noticed)  the  forest  into  divisions,  containing  as  nearly 
as  possible  equal  areas.  Each  division  corresponds  to  one 
year's  working  in  the  period  fixed  (and  it  should  be  short)  for 
carrying  the  selection  process  over  the  whole  forest. 

The  divisions  should  conform  whenever  possible,  to  natural 
divisions  of  the  forest,  where  the  same  style  of  growth,  the 
same  exposure,  slope  or  other  permanent  natural  features  pre- 
vail. In  each  division  all  those  trees  are  counted  (and  the 
cubic  content  calculated  out)  which  toill  be  removed  during  the 
eeUctionrperiod,  because  they  have  either  the  dimensions  fixed 
on,  or  are  dead  or  djring.  Dividing  the  total  contents  by 
the  number  of  years  in  the  selection-period,  we  get  the  mean 
volume  of  the  annual  felling. 

Comparing  this  with  the  ascertained  volume  in  each  divi- 
sion, we  have  so  to  cut  out  the  divisions  as  to  get  a  pretty  equal 
annual  outturn^  taking  a  deficit  in  one  division  from  a  portion 
of  a  division  which  m&  an  excess,  and  so  on.  This  last  con- 
dition, however,  is  a  very  secondary  one :  and  in  making 
count  of  the  numbers  and  contents  which  will  (when  added 
up  for  all  the  divisions)  furnish  the  base  for  calculating  the 
mean  annual  yield,  foresters  must  remember  that  to  be  well 
within  the  mark  is  the  best  rule  in  selection-working. 

When  the  selection-period  is  worked  through,  a  new  count- 
ing and  division  of  the  trees  (which  have  then  attained  the 
required  size  or  are  dead  or  dying)  will  be  made.  It  is  not 
to  be  looked  for  that  there  will  be  a  sustained  equality  be- 
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tween  the  oattnm  of  the  successive  periods,  that  is  incompatible 
with  selection  felling.  Even  in  forest  managed  on  the  regular 
hii^h'forest  system,  we  have  already  seen  that  where  the  capital 
is  superabundant  or  is  deficient,  this  condition  of  a  sustained 
equal  yield  cannot  always  be  kept  up,  and  cannot  be  in  many 
cases  attained  even  where  there  is  a  thoroughly  sound  plan  of 
management. 

All  we  can  say  is  that  if,  as  we  have  advised,  good  forest 
divbions  well  marked  and  corresponding  to  natural  differences 
of  growth  and  circumstances,  have  been  laid  down,  and  if  the 
felling  is  rigidly  confined  to  such  trees  as  have  attained  fixed 
size,  then  the  conditions  of  production  will  tend  to  become  equal 
in  each  division,  and  in  time  the  annual  yield  will  become  as 
nearly  constant  in  amount,  as  the  nature  of  things  will  permit. 

Of  tfie  Reserve. — It  may  not  be  useless  to  indicate  how,  even 
in  selection-forests,  a  reserve  may  be  kept  in  hand  :  in  Com- 
munal forests  this  is  a  matter  of  some  importance. 

If  the  forest  is  too  small  to  be  subdivided,  the  simple  plan  is 
to  leave  a  certain  number  of  trees  standing,  although  they  have 
reached  the  standard  dimensions  for  felling.  They  can  be  cut 
whenever  the  special  demand  arises. 

If,  on  the  contrary,  the  forest  is  of  considerable  extent,  it  will 
be  possible  to  tell  off  certain  divisions,  one-fourth  for  example, 
ana  leave  them  uncut,  while  the  ordinary  annual  felling  is  going 
on  in  the  rest. 

But  as  the  formation  of  the  divisions  tends  to  ^ve  us  a  number 
of  separate  series,  each  having  its  own  special  production  and 
independent  of  the  others,  it  is  much  more  reasonable  to  make 
one  separate  division,  expressly  as  a  ^reserve  block.'  We 
shall  then  have  two  'coupes'  to  manage  as  in  a  coppice  forest, 
one,  three-fourths  of  the  area  of  the  ordinary  felling,  the  other 
one-fourth,  the  reserve.  There  is  nothing  to  prevent  our  sub* 
dividing  the  '  reserve  compartment '  a^in,  so  as  to  regulate  the 
extraction  of  material  within  it,  countmg  up  the  material  to  be 
taken  out  within  a  given  period,  and  extracting  it  according  to 
a  special  plan  of  its  own. 

Example. — ^The  working  scheme  of  a  selection  forest  is  very 
simple,  and  can  be  easily  adapted  to  the  tabular  form  already 
recommended  for  coppice  and  for  high-forest  control. 

Let  us  take  a  forest  of  silver  fir  {Abies  pectinata)  of  300  acres, 
to  be  felled  by  selection.  The  size  fixed  for  felling  is  1*60  metre 
in  circumference  (measured  at  1  metre  from  the  ground),  one- 
fourth  is  to  be  kept  in  reserve. 

The  forest  is  divided  into  six  compartments  about  37^  acres 
each,  and  one  of  75  acres  is  for  reserve.  The  period  for  goino: 
over  the  whole  of  the  divisions  with  the  selection  felling  is  6 
years.  Having  counted  and  calculated  the  contents  of  the  trees 
which  have  attained  the  required  size  of  1*60  metre,  and  the 
dying  and  dead  trees,  we  have  the  following  results : — 
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Six  compartments  for  the  ordinary  felling,   •••    2,766 
(Of  which  l-6th  would  be)  ...  ...       461 

For  the  Reserve,  ...  ...  •••       730 

(To  be  cnt  as  required  with  an  annual  mean  of)       122 

The  plan  of  working  exhibited  in  a  tabular  form  will  be— 
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In  such  forests  there  is  no  such  thing  as  a  revolution  or 
period  of  rotation  properly  so  called  (page  31).  All  we  can  say 
IS  that  in  this  forest,  trees  of  1*60  metre  in  circumference  show 
an  average  of  145  annual  rings,  and  we  may  take  this  to  indi« 
cate  an  a^re  of  145  years  :  that  is  all  we  can  determine. 

The  special  plan  of  exploitation  for  the  period  in  hand  will 
be  as  follows  : — 
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Regxster  of  the  working  scheme. — ^A  register  will  be  kept  for  the 
selectioQ  period  (and  for  each  separate  working-circle  established 
in  the  forest)  in  the  form  which  we  have  already  given  as  snitable 
for  all  kinds  of  exploitation. 

RegisierfcT  the  toorhxTtg  period^  six  years^  beginning  1860. 
{Selection  Fellings), 
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At  the  expiration  of  each  period,  a  line  will  be  drawn,  and  a 
new  account  begun,  headed  by  the  results  obtained  by  the  new 
counting  and  calculation  of  contents.  The  form  of  the  register 
will  not  usually  contain  any  column  for  "  extraordinary  fellings," 
for  it  must  not  be  forgotten,  that  the  reserve  is  only  a  part  of 
the  ordinary  revenue  or  yield^  set  aside  to  meet  unforeseen  de- 
mands, while  an  extraordinary  felling,  is  a  realization  of  a  por- 
tion of  the  capital  itself,  which  circumstances  render  necessary. 
It  is  of  course  indispensable  to  take  note  of  such  a  felling, 
because  there  may  be  a  responsibility  incurred  in  making  it,  for 
which  one  may  have  to  answer  to  another.  But  in  selection 
forests  it  is  so  di£Scult  to  determine  the  maximum  annual 
yield  or  capability,  that  it  is  practically  impossible  to  distin- 
guish what  is  income  or  what  is  reduction  of  superabundant 
capital.  It  is,  however,  possible  to  find  forests  in  which  a 
superabundance  of  growing  stock  is  manifest  to  the  eye.  In 
such  a  case  we  have  to  make  an  approximate  estimate  (anal- 
ogous to  that  which  has  been  described  in  treating  of  regular  high 
.  forest,  where  the  capital  is  superabundant)  and  to  make  extra- 
ordinary felUngs  accordingly.    When  such  are  made,  a  special 
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column  is  added  to  the  aoconnt  form,  and  entries  made  in  differ- 
ently colored  ink. 

Comparison  of  this  method  with  that  of  regular  high  forest 
working. — The  selection  method  is  inconvenient  in  so  many  res- 
pects, that  it  has,  as  a  system  for  general  adoption,  been  aban- 
doned :  on  the  other  hand,  it  has  some  compensating  ad  vantages, 
and  these  enable  it  to  be  followed  under  certain  circnmstanoes. 
The  disadvantages  may  be  briefly  stated  as  follows  : — 

1st. — It  produces  less  in  volume  than  high  forest  manage* 
ment,  because  there  are  no  thinnings  nor  interme- 
diate products,  which  in  a  forest  managed  by  the 
regular  method  amount  to  15  or  even  25  per  cent, 
of  the  principal  yield.     We  do  not  know  whether 
a  stem  dominated  by  another  tree  will  not  be  called 
on  one  day  to  replace  the  tree  which  now  checks  its 
growth.    In  a  selection  forest  we  cannot  cut  out 
any  stems  but  those  which  are  actually  perishing. 
Moreover,  in  a  selection  forest  the  trees  are  often 
badly  grown,   they  overshadow  one  another   and 
restrict  the  growth;  all  these  circumstances  tend 
to  reduce  the  production  in  volume,  to  a  degree 
which  makes  it  impossible  to  do  more  than  merely 
estimate  it. 
2nd. — It  brings  in  less  in  money  value  ;  that  is  to  say  the 
rate  of  interest  is  lower  than  that  of  regular  high 
forest,  which  is  already  low,   since,  the  produc- 
tion being  less  in  volume,  though  the  capital  is  theo- 
retically the  same,  the  rate  of   interest  yield  is 
jproportionably  lowered. 
3rd. — ^The  felling  not  being  by  any  rule  of  maximum  annual 
yield — not  even  an  approximate  one,  and  therefore 
not  being  capable  of  verification  by  decennial  revi- 
sions, has  to  be  conducted  within  limits  of  the 
greatest  moderation.    We  are  afraid  to  look  for  any 
increase  for  fear  of  deterioration. 

The  advantages  on  the  other  hand  are — 
1st. — The  soil  is  kept  continually  covered  and  restored,  so 
that  it  requires  little  care,  for  we  never  cut  a  tree 
which  is  not  replaced  by  another  standing  near  it. 
2nd. — ^It  is  easily  adapted   to  forests  of  small  extent ; 
whereas  the  natural  method  requires  an  area  suffi- 
cient to  carry  such  an  amount  of  stock  of  each  age 
and  size  that  the  requisite  treatment  may  be  appli^. 
As  in  a  selection  forest  the  scale  is  complete  on  each 
acre,  the  area  may  be  very  limited  without  inter- 
fering with  the  working. 
From  this  it  fcmows  that  this  mode  of  treatment  is  still  fol- 
lowed : — 
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itt.<^In  mountain  countries,  in  places  exposed  to  'wind 
and  to  frosts,  where  the  forester  would  be  verj 
anxious  about  the  results  of  a  regeneration  felling : 
in  forest  zones  intended  for  defence  of  lower  lying 
properties,  where  the  object  is  less  to  produce  tim* 
ber  than  to  maintain  a  continuous  protection  belt  of 
forest. 
It  is  for  this  reason  that  forests  of  silver  fir  and  beech 
are  still  worked  by  selection  in  mountains,  even  of 
inconsiderable  elevation,  these  species  bearing  much 
shade  and  cover  overhead .  At  great  heights,  forests 
of  larch  and  pines  can  only  be  treated  by  this  method. 
Under  these  last  conditions,  where  natural  seedlings 
are  difficult  to  produce  and  slow  in  growth,  we  have 
always  to  preserve  the  growth  on  the  ground,  and 
only  remove  trees  where  there  are  others  ready  to 
replace  them. 

2nd. — Felling  by  selection  is  adopted  in  woods  of  small  ex«> 
tent  belon^iui;  to  communities  and  private  owners, 
and  stocked  with  species  which  do  not  coppice,  like 
the  beech  and  silver  fir,  and  in  which  the  owners 
require  from  time  to  time  stems  of  different  dimen- 
sions which  they  find  growing  together  in  the  forest. 

3ri.— Lastly,  the  method  is  followed,  as  an  auxiliary  in 
other  spheres  of  management  as  a  transitory  means 
of  making  certain  groups  last,  though  it  is  al- 
ready of  an  age  to  be  felled  entirely,  but  which  has 
of  necessity  been  placed  in  an  intermediate  periodic 
block  or  group,  it  permits  dying  trees,  or  those 
which  have  ceased  to  grow,  to  be  removed  at  the 
moment  when  they  would  begin  to  lose  value,  and  to 
replace  them  by  younger  trees  which  promise 
vitality  and  continuance  in  growth  among  the 
mass.  We  have  already  cited  an  example  at  page 
187  (see  Chapter  on  High  Forest,  §2.  The  case  of 
an  excessive  standing  crop).  Properly  controlled 
then,  and  managed  systematically,  the  method  of 
selection  felling  offers  certain  advantages  which  are 
not  to  be  despised  ;  but  applied  at  hazard  and 
without  due  limitation,  it  produces  frightfully  bad 
forests,  and  there  is  an  end  to  working  by  plan  and 
with  due  reason. 
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CRITICISMS  ON  "NOTES  FOR  A  MANUAL  OF 
INDIAN  SYLVICULTORE.'' 

(TnE  following  notes  on  my  definitions  hare  been  receired  from  Mr« 
J.  L.  Laiud,  Deputy  Conservator  of  Foresis,  Boniliay,  now  on  lenre 
In  England.  Wnnt  ot  leiaiire  prevents  me  from  replying  at  nuffituent 
length  to  some  of  bis  objectiuns,  wliich  appear  to  me  unfounded,  hence 
any  short  remarks  i  may  make  will  be  given  as  foot  notes.— E.  E. 
Fkrhakdkz.) 

1.  As  I  understand  it,  the  bole  of  a  tree  is  the  whole  of  its 
central  vertical  axis.  I  would  alter  your  definition  to  the 
following:— ''The  stem  of  a  tree,  from  the  ground  to  the  point 
at  which  it  begins  to  fork,  is  called  *  bole.''' 

2.  '^  A  forest  is  said  to  be  pure,'*  &c. 

I  would  prefer  the  word  unmixed.  I  cannot  give  any  precise 
reason  vvhy,  but  *  unmixed  'seems  to  me  more  expressive  ol  the 
idea  you  wish  to  convey.  To  be  thoroughly  appropriate,,  the 
negative  'impure'  ought  to  be  capable  of  being  used  to  express 
the  opposite  meaning;  but  nobody  would,  I  think,  venture  to 
propose  that,  and  yon  yourself  are  o!)liged  to  have  recourse  to 
the  term  'mixed.'  Under  these  circumstances,  would  not  it  be 
more  natural  to  employ  the  word  'unmixed'  to  express  the  oppo- 
site quality  ?  * 

8.  "  The  term  canopied  forest  denotes  a  collection  of  trees,  of  any 
age,  the  crowns  of  which  meet.*' 

This  definition  implies  that  a  forest  whose  crowns  do  not 
meet  is  not  a  canopied  forest.  But  surely  a  canc»pied  forest 
should  mean  any  forest  which  possesses  a  (leaf-)  cano[>y.  I  do 
not  think  that  the  term  is  at  all  expressive  of  the  meaning^ 
given  to  it,  and,  moreover,  that  it  is  superfluous.  At  any  rate 
you  might  insert  *  completely  '  before  '  canopied.' 

In  the  next  paragraph,  I  would  leave  out  the  word  eontinvous 
in  the  definition  of  leaf-canopy.  Lower  down  j'ou  speak  of  the 
canopy  being  open  and  interrupted.  It  could  scarcely  possess 
either  of  these  qualities,  and  be  at  the  same  time  continuous. 

1  wouM  much  prefer  the  term  leaf-cover  to  canopy.  Canopy 
not  Wing  an  ordinary  word,  it  appears  a  little  far-ietched  when 
there  \^  a  good  homely  word  equally  expressive.  Further  on 
(page  lOG)  you  speak  of  a  plant  growing  under  cover.  Why 
use  two  wordA  to  express  the  same  meaning?  The  word  cover 
may  be  used  to  express  either  cause  or  effect-.    In  the  example 

*  I  bad  no  alternative  in  this  matter  bnt  to  adopt  the  terms  that  had  been 
ifttradncedbj  Dr.  Bnadis,  sad  which  naage  had  Binceaathoriied*—Ii.  E.  F« 
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70a  give  in  the  last  paragraph  of  page  106,  you  use  the  term  in 
the  roriner  aense^  and  then  define  its  meaning  in  the  latter.* 

4.  "  The  density  of  a  crop  signifies  the  degree  of  doseness  of  the 
growth  coQstitating  it." 

I  think  it  would  be  oonyenient  to  have  this  put  into  a  more 
definite  form.  I  would,  therefore,  add : — *  The  density  of  the  trees 
on  a  given  area  is  the  ratio  of  their  actual  density  to  what  it 
would  be  if  the  area  was  completely  stocked;  complete  density 
being  expressed  by  unity.' 

If  this  clause  is  appended  we  shall  have  a  convenient  term  for 
expressing  the  quantity  of  stock  on  a  given  area.  Thus,  when 
describing  the  stock  in  a  compartment,  we  might  say  its  density 
was  *75,  meaning  that  only  three-quarters  of  the  compartment 
is  stocked,  or  that  it  could  hold  ono>third  more  trees  than  are 
on  itf 

5.  In  the  definition  of '  regular  forest/  I  would  leave  out  the 
words  eonvenienUy  distributed,  bo  as  to  make  it  more  precise  and 
objective. 

6.  ''  A  yoang  plant,  which  results  directly  from  the  germination 
of  a  seed,  until  it  begint  to  iose  its  lower  branches,  is  called  a  seedling/* 

I  would  omit  the  words  in  italics.  Some  trees  never  lose 
their  lower  branches.  I  have  only  to  look  out  of  the  window  to 
be  convinced  of  that  fact.^ 

7.  "  A  high  forest  is  a  forest  consisting  entirely  of  seedling- 
trees.'* 

The  term  iigi  forest  is  perhaps  the  very  worst  we  could  have 
borrowed  from  the  Germans.  They,  themselves,  acknowledge 
that  it  is  as  bad  as  bad  can  be.  A  forest  composed  of  seedling- 
trees  is  not  necessarily  high  at  any  stage  of  its  existence,  and 
the  term  is,  therefore,  misleading.  It  is  thoroughly  artificial^ 
and  does  not  convey  a  single  innate  quality  of  seedling-trees,  I 
think  you  will  agree  that  seedling-forest  does,  and  that  it  is  a 
much  more  appropriate  and  expressive  term.§ 

8.  "  To  poll  or  top  off  a  plant  signifies  to  remove  its  crown.*' 

•  If  the  term  •*  leaf -cover  **  be  snhstitutcd  for  ••  canopy,"  what  would  be  tha 
adjective  equivalent  to  **  canopied  "?  We  have  emoer  in  the  case  of  a  snlitary 
tree  as  well  as  in  that  of  several  trees  which  tonch  crowns.  **  Leaf-cover  " 
wonid  therefore,  I  think,  be  inappropriate  to  express  the  idea  which  I  bare 
endeavoured  to  convey  by  the  word  **  canopy."  As  regards  Mr.  r«ird's  objeetioa 
to  the  word  **  oontinnooB,"  I  have  already  met  it  in  my  reply  to  Captain  Wood. 
— B.  B.  F. 

f  This  is  a  capital  saggestion.  I  myself  use  the  term  in  my  working  plana  as 
the  equivalent  of  the  *'  co-efficient  of  density,"  a  complete  crop  being  denoted  by 
unity.  I  have,  however,  omitted  all  reference  to  this  point,  as  I  thought  it 
belonged  specially  to  the  organisation  of  f  oresta.— B.  B.  F, 

I I  do  not  understand  the  force  of  this  objection.  Would  Mr.  Laird  kindly  nra 
the  instance  of  any  tree,  which  does  not  loose  some  at  least  of  its  lower  brancnea, 
even  when  growing  in  complete  isolation. — B.  B.  F. 

§  Bverv  one  will  a^rree  with  Mr.  Laird,  but  the  term  **  high-forest"  has  be- 
come ao  thoroughly  established  in  our  phraseologr,  at  least  in  India,  that  the  sub- 
stitntion  of  another  more  logical  tem  would  probably  not  be  aUowod.— B.  £.  F»- 
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I  wonld  add^  after  'poU/  pollard,  as  that  verb  is  at  least  as 
often  used  as  '  poll.' 

I  agree  with  Major  van  Someren  that  ''  oft"  had  better  be 
omitted. 

9.  ''  A  rotation  is  the  Dumber  of  years  fixed  for  the  snccessiTo 
and  complete  regeneration  of  a  whole  forest.'' 

The  word  rotation  is  already  used  to  denote  successive  changes 
of  species.  I  would  much  prefer  the  word  revolution^  which  is 
jast  as  much  to  the  point  and  has  no  other  meaning  for  us. 

The  word  iueeemve  appears  to  me  out  of  place.  I  do  not  see 
how  it  can  be  applied  with  reference  to  a  single  object.  I  dare«« 
say  you  did  not  intend  that  it  should^  and  that  you  probably 
had  in  mind  the  successive  regeneration  of  the  annual  coupes, 
but  this  would  not  be  evident  to  a  beginner.  I  must  confess 
that  I  do  not  thiuk  the  meaning  is  rendered  very  clear  even  if 
suceeisive  is  left  out.  I  would  prefer  the  following  : — "  The  rota- 
tion of  a  tree^  or  collection  of  trees^  is  the  number  of  years  fixed 
to  elapse  from  the  time  of  its  production  tp  the  time  of  its  ex* 
ploitation." 

Your  definition  would,  it  appears  to  me,  only  apply  to  a  series 
(ie.f  a  forest  in  which  there  was  a  perfect  gradation  of  age- 
classes  occupying  equal  areas).  But,  supposing  we  have  an 
isolated  compartment,  not  being  part  of  a  series,  whose  crop  is 
cut  clean  periodically  every  100  years.  In  one  year  the  entire 
forest  would  be  completely  regenerated.  Hence  by  the  above 
definition  the  rotation  might  be  1  year  instead  of  100.''^ 

10.  I  believe  you  are  perfectly  correct  in  saying  that/a/^ 
may  mean  ^^  that  which  falls.''  We  often  hear  of  a  heavy  fall 
of  rain,  for  instance.  Nevertheless,  I  agree  with  Mr.  Smy  tbies 
that  it  is  not  a  good  term  to  use  in  the  present  case.  Would 
not  cuttingly  which  is  the  expression  generally  used,  answer? 

11.  The  introduction  of  a  verb  *  to  coupe'  into  the  Forester's 
vocabulary  would  perhaps  prove  useful.  It  might,  for  instance, 
be  said  that  100  acres  were  couped  in  such  and  such  a  range 
during  the  year,  meaning  the  annual  coupes  aggregated  100 

acres.t 

12.  *^  To  clean  fell  a  coupe  means  to  remove  the  entire  stock 
standing  on  that  coupe." 

I  would  prefer  putting  clean  after  coupe. 

But  how  can  you  fell  a  coupe  ?  Ought  not  the  words  the  crop 
en  to  be  inserted  after  fell. 

I  would  also  insert  at  one  operation  after  crop^  because  other- 
wise the  definition  would  apply  also  to  a  forest  naturally  regen- 
erated by  seed.  The  definition  would  then  read  : — ^'  to  clean 
fell  the  crop  on  a  coupe  means  to  remove  at  one  operation  the 
entire  crop  standing  on  that  coupe."]: 

*  I  admit  Mr.  Laird's  very  soggestiTe  and  necessary  correction.— K.  E.  F. 

t  A  capital  saggestion. — E.  K  F. 

{  A  very  neceasary  oorrectloD.— E.  E.  F. 
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13.  In  the  next  paragraph,  would  not  fiareni^,  iMoiker^,  or 
foster'CTOf  answer  in  place  of  reserve?  The  word  standard 
would  then  be  arailable  for  the  purpose  to  which  you  originally 
proposed  to  pat  it.* 

14.  ''A  glade  is  a  portion  of  a  forest  in  wbieh  the  trees  are 
scattered.*' 

In  the  ordinary  acceptation  of  the  word«  does  not  glade  mean 
a  narrow  space,  altogether  free  of  trees^  in  a  forest  ?  Contin- 
uous foresta  of  '  scattered  trees '  covering  hundreds  of  acres  are 
often  met  with  ;  would  it  do  to  call  these  glades  ? 

It  appears  to  me  that  we  could  do  without  this  term  in  any 
technical  sense,  but  if  retained,  I  would  suggest  the  alteration 
of  the  definition  to  something  like  the  following  :-*''  A  glade  is 
a  relatively  small  and  open  portion  of  a  forest  in  which  the  trees 
are  scattered  and  their  density  less  than  *1  '^t 

15.  '<  Dormant  buds.*' 

^  Is  not  the  proper^  or  at  all  events  the  olderi  term,  adventu 
iians  buds  ?  % 

If  a  change,  or  addition — for  which  there  does  not  appear  to 
be  any  necessity — ^is  made,  I  would  prefer  the  term  '  latent '  to 
*  dormant/  because  it  implies  the  quality  of  not  being  percepti- 
ble although  present. 


NOTES  FROM  REWAH. 
(  Cimtinued  from  Jxdy  No.j  page  350). 

"I  WANT  you  to  go  down  below  the  Kaimurs  and  carefully 
inspect  all  the  forest  country  in  that  direction,  get  acquainted 
witn  the  people,  enquire  into  their  forest  rights  of  twer,  and  see 
whether  a  revenue  can  be  developed  from  the  sale  of  forest 
produce.  It  is  reported  that  practically  inexhaustible  forests 
cover  the  country  in  the  Chandia  and  Sohagpur  districts,  the 
working  of  which  should  yield  an  income  of  many  thousands. 
Some  years  ago  there  was  also  a  valuable  loo  industry  estab- 
lished over  the  same  country,  which  has  since  been  destroy- 
ed, but  which  might  perhaps  be  re-developed  and  made  to 
contribute  a  revenue,  t^ind  out  all  about  this  and  let  noie  have 
your  report  as  soon  as  possible."  With  these  instructions  to 
guide  me  I  started  into  camp  in  January  1880,  spending  that 
and  the  following  season  in  wandering  about  the  foresi-clad  por- 
tions of  the  State,  taking  every  opportunity  of  meeting  and 

*  Some  trees  of  a  crop  may  be  spared  in  order  solely  to  attain  a  larger  diame- 
ter $  such  trees  wonld  form  neither  a  parent-,  mother^,  nor  foeter-crop.— K  £.  F. 
J  This  correction  will  be  con8idered.^E.  E.  F. 
No,  adventUioMt  is  the  very  opposite  of  dormant.  Of  coarse  an  adventitioiu 
bnd  mav  become  a  dormant  bad,  if,  instead  of  borsting  throagh  the  bark  as  soon 
as  it  is  formed,  it  remains  concealed  nnder  it  from  year  to  year.  Perhaps  Ae 
wotd  «<  latent  ^'  {lying  ctmcsaUd)  is  mm  espreflBive  than  ^  dormant."— £.  K  F. 
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talking  'with  the  proprietors  and  people  generally,  enqniring 
into  the  chance  of  creating  durbar  rights,  where  none  had  up 
to  the  present  been  exercised  or  claimed,  doing  some  shooting, 
and  successfiilty  re-starting  the  lac  cultivation  over  a  large  area 
of  country.  In  vain,  however,  I  searched  for  those  practically- 
inexhaustible  primeval  forests  where  mature  Sar&i  (s41,  Shorea 
robtuta)  trees  were  supposed  to  be  growing  in  innumerable 
thousands,  and  herds  of  elephants  were  said  to  oe  not  uncommon. 
But  I  must  not  anticipate. 

The  Kaimur  hills  traverse  the  State  for  120  miles  in  a  nearly 
east  and  west  direction.    They  consist  of  a  narrow,  denuded,  and, 
on  the  south,  extremely  precipitous  range  of  sandstone  and 
conglomerate  rocks,  the  result  of  upheaval,  and  are  nowhere 
more  than  five  or  six  miles  broad,  with  a  descent  on  the  south 
fully  equal  to  their  height  above  the  plain  on  the  north.    The 
average  elevation  of  these  hills  is  about  1,500  feet,  some  peaks 
being  over  2,200  feet ;  and  in  all  their  length,  within  the  State, 
they  are  passable  in  only  ten  or  a  dozen  places,  not  one  of  which 
can  be  considered  practicable  for  carts.    They  represent  there- 
fore a  formidable  barrier  between  the  plains  on  the  north  and 
the  forest  country  below  the  hills.    Another  considerable  range — 
the  Maikals— -form  with  the  rivers  Nerbadda  and  Johilla,  the 
boundary  of  the  State  on  the  south,  over  100  mUes  away,  where 
it  marches  witii  the   Central  Provinces.    Between  these  two 
main  ranges  the  whole  country  is  covered  with  a  sea  of  sand- 
stone and  gneiss  hiUs,  broken  up  and  scattered  about  in  the 
most  indescribable  confusion  ;  here,  starting  from  a  central 
nucleus  and  sprawling  over  the  country  in  ray-like  spurs ;  there, 
isolated  in  bold  craggy  looking  citadete  which  form  naturally 
impregnable  fortresses,  while  m  places  they  trend  away  in  long 
narrow  flat  topped  ranges  or  rise  out  of  the  valleys  in  strange 
steep  sugarloai  cones.    But  they  have  a  tendency  to  group 
themselves  into  ill-defined  blocks  running  north  and  south  at 
right  ancles  to  the  Kaimurs  and  Maikals,  and  they  form  the 
watersheds  of  the  principal  rivers  flowing  into  the  S&n.    They 
generally  vary  from  1,500  to  2,500  feet  above  sea  level,  but 
several  peaks  are  3,000  feet,  and  some  few  exceed  3,600  feet  in 
height.    The  valleys  between  these  hiUs  are  for  the  most  part 
of  small  extent  and  only  partially  cultivated,  while  in  the  wnole 
of  this  country  there  is  only  one  small  section  of  road,  lately 
made,  about  30  miles  in  length,  which  can  be  called  practicable 
for  even  the  ordinary  country  cart  with  its  disc-like  wheels  and 
wooden  axles. 

South  of  the  Kaimurs,  Bewah  comprises  an  estimated  10,000 
square  miles  of  the  hilly  watershed  of  the  S6n  river,  which  rising 
in  one  of  the  Feudatory  Chiefships  of  the  Central  Provinces,  flows 
through  the  State  in  a  north-westerly,  northerly  and  finally  eas1>- 
erly  direction,  parallel  to,  and  at  no  great  distance  from,  the 
Kaimur  hillfl.  In  this  part  of  its  course  it  receives  four  con- 
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siderable  streams,  vii.y  the  Johilla,  Mahanfidi,  Ban^  and  G-opat, 
and  has  afi  entire  length  from  border  to  border  of  the  State,  of 
perhaps  300  miles,  in  which  it  varies  in  volume  from  a  small 
stream  a  few  yards  across  to  a  majestic  river  three-quarters  of 
a  mile  wide.  The  Johilla  flows  parallel  to,  but  some  distance 
south  of,  the  Son,  from  where  the  latter  enters  the  State  to 
where  it  bends  northwards  ;  and  beyond  this  junction,  the 
Bands  and  Gopat,  after  flowing  through  the  southern  portion 
of  the  State  in  a  northerljr  direction  for  some  70  or  80  miles 
at  right  angles  to  the  Sdn,  join  that  river  at  equidistant  points 
down  its  easterly  course,  and  form,  with  the  Johilla  and  the 
main  stream,  well  defined  boundaries  for  sis  natural  sub-divi- 
sions of  the  country.  With  the  exception  of  the  Johilla,  all 
these  rivers  would  be  practicable  for  floating  operations  during 
three  months  in  the  year.  It  will  be  gathered  from  the  above, 
that  the  forest  country  is  both  very  hilly  and  well  watered. 

We  have  seen  in  a  former  paper  that  the  vanguard  of  the  great 
Central  Indian  belt  of  Sarai  makes  its  first  appearance  on  the 
•northern  slopes  of  the  Kaimurs,  which  in  this  direction  may  be 
said  to  mark  the  boundary  where  teak  ends,  and  Sar6i  begins. 
The  former  species  is  just  represented  on  this  range,  but  in  the 
country  to  the  south,  up  to  the  Mandlake  border,  it  entirely 
disappears  and  gives  place  to  Sarii,  which  gradually  asserts 
itself,  until  from  a  line  marked  by  the  river  Son  it  becomes  the 
dominant  tree  over  all  the  valley  country  remaining  uncultivated. 
The  character  of  the  Sardi  forest  is  very  similar  throughout. 
The  soil  is  nearly  every  where  a  more  or  less — generally  more — 
sandy  loam  mixed  with  lime  and  ferruginous  gravel,  and  the 
forest  consists  principally  of  Sardi  coppice  associated  with  D. 
strictaj  A,  latifolia,  B.  frondom^  T,  tamentosay  E,  officinalis, 
D,  Ebenum,  A,  CcUechu,  S,  Anacardium^  M.  velutina  and  a 
conspicuous  undergrowth  of  dwarf  date  Phceiiix  acaulis.  The 
Sardi  varies  in  purity  from  10  to  80  per  cent,  of  the  entire  crop ; 
it  overflows  the  valleys  and  undulating  country  and  creeps  up 
over  the  low  hills,  but  is  almost  absent  from  the  higher  hills, 
where  it  is  replaced  with  Salai  (jB.  thuriferaj  supplemented  with 
bamboo.  A,  latifoliay  L.  parmfiora  and  Nyctanthes  Arbor-tristis, 
But  by  far  the  greater  portion  of  this  extensive  forest  is  made 
up  of  the  Sarai  coppice  and  bamboo,  the  former  of  which  is  too 
small  for  working  purposes,  as  it  does  not  exceed  an  average 
girth  of  1^  feet.  The  forest  is  nearly  everywhere  cut  into  by 
narrow,  sometimes  star-shaped,  marshy  glades,  down  the  centre 
of  which  filters  a  boggy  stream  forming  dangerous  dal^ah  or 
quagmires,  which  are  often  quite  impassable.  The  Sar6i  never 
encroaches  on  these  glades,  but  fringing  them,  clearly  marks  the 
limits  of  the  firm  well  drained  ground.  These  marshy  glades 
are  generally  cultivated  with  rice,  and  well  on  in  the  cold  wea- 
ther, about  the  end  of  Januarv,  are  good  places  for  snipe. 

The  Sar&i  coppice  is  the  result  of  our  old  friend  the  dhya  maker 
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or  jhamer,  "whoae  indefatigable  exertions  with  those  two  assist- 
ants of  his,  axe  and  fire,  have  nearly  everywhere  destroyed  the 
high  timber  forest  of  Rewah,  and  not  only  destroyed  them  from 
a  working  point  of  view,  but  I  believe  greatly  changed  them  for 
the  worse  with  regard  to  their  present  timber  contents.  It  is 
possible,  I  think,  to  trace  the  extent  of  his  depredations  on  any 
particular  area  from  the  present  character  of  the  forest  cover ; 
and  I  am  of  opinion  that  the  greater  or  less  exuberance  of  the 
bamboo  crop  is  a  fairly  certain  guide  here  in  this  respect.  In 
places  where  the  forest  is  tolerably  high  and  contains  a  decent 
proportion  of  mature  trees,  and  which  from  natural  inaccessi- 
bility, a  glut  of  wild  beasts,  or  superstitious  belief,  have  escaped 
for  a  long  period  the  visits  of  Baigurh  or  Koly  bamboo  is  very 
scarce,  often  completely  wanting.  In  other  places,  where, 
owing  to  a  comparatively  good  soil,  or  to  special  qualities  of 
accessibility,  such  as  the  close  neighbourhood  of  permanent  cul- 
tivation, the  dhya  maker  has  frequently  operated  and  jliumed  the 
forest,  time  after  time  in  a  regular  rotation,  the  bamboo  crop,  as 
the  outcome  of  competition  and  survival,  it'  not  of  the  fittest, 
then  of  the  most  irrepressible,  has  struggled  to  the  fore,  and 
owing  to  its  superior  staying  powers  has  outstripped  everything, 
leaving  even  the  sturdy  Sarai  nowhere  in  the  race.  This  trans- 
formation from  high  timber  forest  in  which  bamboo  is  only 
sparsely  represented,  to  dense  thickets  in  which  it  forms  nearly 
the  entire  cover,  can  be  traced  in  different  parts  of  the  State.  I 
remember  noticing  the  same  thing  in  the  bamboo  forests  of 
Sonawain  on  the  Sdtpuras.  In  many  places  in  these  forests 
there  are  considerable  areas  of  nearly  pure  bamboo,  and  the  whole 
tract  shows  very  evident  signs  of  having  been  treated  on  dhya 
principles  within  a  reasonable  period. 

Dhya  cultivation  is  here  a  general  custom  rendered  necessary 
by  the  poverty  of  the  hill  tribes,  a  great  proportion  of  whom 
possess  no  cattle  or  agricultural  implement  better  than  an  axe 
and  hoe  ;  and  it  is  also  to  some  extent  the  result  of  a  poor  sandy 
soil. 

Dhya  is  of  two  kinds,  first  that  known  as  dhya  proper,  which 
is  the  ordinary  clean  felling  and  burning,  in  rotation  of  about 
8  years,  of  tne  entire  forest  cover,  as  practised  by  the  hill 
Bdigurhs  and  Koh ;  and  secondly,  the  custom  known  locally  as 
haghor^  according  to  which,  the  inferior  soils  are  fertilized  by 
burning  over  them  annually  a  coating  of  small  trees  and 
branches  obtained  from  the  neighbouring  forest.  The  latter  is 
the  method  preferred  by  the  residents  of  permanent  villages, 
where  the  fields  treated  in  this  manner  are  cultivated  each  year, 
and  when  the  wood  ashes  are  ploughed  in  as  a  manure  instead 
of  being  utilized  as  a  soil.  Now  as  a  large  proportion  of  the 
forest  population  oonsist«  of  the  poorest  tribes,  who  at  present 
are  nearlv  dependant  on  the  axe  and  fire  for  their  grain  food, 
and  as  the  soil  of  all  this  Sardi  region  is  excessively  sandy  and 
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iU-fiUed,  imless  well  irrigated  for  agricultural  purposes,  it  fol^ 
lows  that  the  whole  country  is  continually  and  unavoidably 
being  subjected  to  one  or  other  of  the  above  processes  of  defor- 
estation, and  that  high  timber  is  in  consequence  an  impossibility. 

Of  course  there  are  places  where  the  forest  has  to  some  extent 
escaped  this  wholesale  conversion,  first  into  ashes  and  then 
into  small  coppice  cover.  From  such  areas  it  has  been  found 
practicable  to  supply  different  Railway  Companies  with  several 
lakhs  of  sleepers,  to  the  great  advantage  of  certain  contractors  ; 
but  these  spots  are  few  and  far  between,  and  now  contain  only 
a  remnant  of  big  trees,  a  large  proportion  of  which  have  been 
ruined  for  timber  purposes  by  the  practice  of  rdl  tapping. 

Perhaps  the  best  way  to  describe  the  forests  of  Bewah  would 
be  to  give  a  short  account  of  the  most  valuable  areas,  and  to 
ask  the  reader  mentally  to  fill  up  all  the  intervening  country 
with  small  cultivated  valleys  and  wooded  undulating  ground  and 
hills,  the  former  covered  with  Sardi  and  bamboo  coppice,  the 
latter  with  the  deciduous  forest  common  to  Central  India. 

The  chief  tracts  deserving  notice  are — 
The  S6n, 
The  MajhoK. 
The  Bandogarh. 
The  Sohagpur. 
The  Lac. 

A  beautiful  river  is  the  S6n  in  Berdi  when  seen  on  a  bright 
sharp  morning  in  December.  Its  broad  expanse  slowly  cus- 
engagin^  itse&  from  the  misty  wreaths  of  night  lies  reveals  a 
perfect  delight  to  the  visitor  from  ugly  sandy  Satna.  Its  banks 
wooded  to  the  edge  with  dark  green  Jamun  or  the  graceful 
Kawah,  (^Terminalia  Arjuna^  or  rendered  bright  with  a  vivid 
patch  of  early  wheat  form  a  fitting  border  for  the  shining  river ; 
and  as  one  floats  or  paddles  down  its  rather  sluggish  but  bril- 
liantly clear  stream,  catching  a  glimpse  of  Roh6  and  Mahseer  as 
they  leap  from  their  crystal  home,  or  disturbing  a  flock  of  grey 
leg  Geese  or  wily  Pintail,  a  sense  of  pleasure  and  exhiliration  is 
experienced,  much  as  when  the  burnt-up  plains-man  first  catches 
sight  of  the  distant  snows,  and  feels  the  life-giving  breezes 
from  the  hills. 

In  the  neighbourhood  of  the  southern  bank  of  this  river,  and 
in  the  last  25  miles  of  its  course  through  the  State,  there  is  an 
area  of  150  square  miles  of  hill  forest  partly  intermixed  with 
cultivation,  which,  owing  to  its  proximity  to  the  Sdn,  is,  or 
rather  will  be,  if  protected,  a  valuable  forest  property.  Nowhere 
containing  large  timber  of  valuable  quality  except  Mowha  {B* 
laii/olia)  and  rursid  (H.  ftinote),  this  forest  would  yield  a  very 
large  quantity  of  second  class  timber  of  dimensions  varying 
from  1  to  8  feet  girth.  On  the  higher  hills  the  good  groww 
consists  principally  of  A.  latifoliay  A.  Cateehuj  L.  parvifl^^  T. 
tomerUasa^  £>.  Ebenuniy  0.  ddlbergioidesj  B.  Uxt^eUaj   and  H. 
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bincUa,  of  which  the  two  first  nam€)d  species  are  mnch  the  most 
plentiful.  Of  inferior  woods  B,  thuriferay  Z.  aylocarpa^  E. 
Ojfieinialis  are  abundant,  and  bamboos  in  greater  or  less  quantihr, 
are  present  nearly  eyerywhere.  On  the  lower  hills,  and  on  the 
nncnltivated  undulating  country,  the  above  species  are  all  found 
mixed  with  B.  frondosay  S.  robustay  Carissa  karandasy  and  Z. 
Jujvbay  and  on  the  rivers  and  streams  T.  glabra.  U,  integrifolia 
and  B.  malabaricum  are  well  represented.  I  have  measured 
trees  of  this  last  over  60  feet  in  girth  round  the  buttresses  5  feet 
from  the  ground. 

Sar&i  is  nowhere  of  large  size,  seldom  over  2  feet  in  girth  ;  it 
clings  to  the  small  hills  and  valleys,  which  are  naturally  the 
first  situations  brought  under  cultivation  ;  it  is  cut  down  every- 
where to  make  d/u/a  fields,  or  to  supply  ashes  for  the  better 
class  lands  ;  and  when  by  chance  it  nas  spread  upwards  into 
places  difficult  of  cultivation,  it  has  been  girdled  for  the  extrac- 
tion of  its  rdl  or  resin.  This  is  the  only  forest  in  Bewah  where 
ff.  binata  is  found.  It  keeps  to  the  neighbourhood  of  the  river, 
and  as  far  as  my  experience  goes  is  not  conspicuous  even  in  the 
86n  forests  west  of  the  Gopat.  It  increases  eastwards  from  the 
junction  of  this  river  with  the  S6n,  and  near  the  border  of  the 
State  is  fairly  plentiful  and  of  girth  up  to  5  feet.  Further  south 
in  Sin^ouli,  or  rather  that  part  of  Sinffrouli  in  the  Bewah 
State,  I  have  not  come  across  it.  Dr.  Brandis  mentions  it  as 
present  in  the  Singrouli  hills,  but  he  probably  alludes  to  British 
Singrouli. 

A  commencement  has  been  made  to  work  this  forest  by  ex-* 
porting  its  small  wood  and  bamboos  for  sale  in  some  of  the  chief 
towns  of  the  lower  Gangetic  valley.  Large  rafts  are  construct- 
ed in  February-March,  and  floated  down  the  S6n  to  Dehri- 
gh^t,  a  distance  of  190  miles,  at  which  place  the  wood  is  sold  to 
traders  coming  from  Bux^,  Arrah  and  Dinapore.  The  prices  ob- 
tained are  very  moderate.  Bamboos  fetch  only  Us.  9  a  thousand, 
and  poles  from  Rs.  16  to  25  a  hundred,  according  to  girth. 
Competition  is  also  very  great,  and  the  Bewah  forests  being 
higher  up  the  river,  and  therefore  further  from  the  markets 
than  any  other,  are  badly  situated  for  trading  purposes.  But 
the  private  forests  lower  down  in  British  territory  are  said  to  be 
rapidly  deteriorating,  and  if  so,  the  day  is  not  far  distant  when 
Bewah  produce  wilibe  able  to  compete  on  better  terms  than  at 
present.  Even  now  our  experiments,  in  spite  of  two  serious 
accidents  by  flood  and  fire,  have  yielded  a  profit  of  75  per  cent. 
This  area  is  one  of  those  selected  by  the  forest  officer  for  a  reserve, 
but  it  is  not  free  from  private  rights,  which  are  difficult  to  recon- 
cile with  State  interests,  and  its  demarcation  will  be  delayed 
until  these  can  be  settled. 

J.M. 
(7b  be  continued.) 
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TAPPING  PINUS  LONGIFOLIA  FOR  RESIN. 

As  there  is  Bome  likelihood  of  a  considerable  demand  arising 
almost  immediately  for  Pinus  longifolia  resin^  the  subject  of  tap- 
ping that  tree  ought  to  possess  no  slight  interest  for  the  Himala- 
yan forester. 

The  extensive  forests  of  this  pine  which  stretch  along  the 
lower  slopes  of  the  outer  North-West  and  Punjab  Himalayas 
have  hitherto  remained  valueless  except  at  a  few  points,  such  as 
Naini  Tal,  Ranikhet,  &c.,  where  the  wants  of  a  large  local  popu- 
lation and  the  absence  or  insufficiency  of  other  woods  have  raised 
this  pine  to  the  position  of  the  chief  or  sole  timber  and  fuel  tree. 
Not  that  there  is  no  market  for  its  timber  in  the  numerous 
wealthy  towns  situated  within  a  hundred  miles  of  the  hills,  but 
present  prices  are  as  yet  too  low,  and  transport  too  difficult  and 
costly  to  make  export  from  those  hills  pay.  Hence  every  cir* 
cumstance  likely  to  increase  the  value  of  the  pine  ought  io  be 
very  welcome.  Should  the  tapping  of  the  tree  for  resin  prove 
remunerative,  the  result  may  be  that  we  shall  be  able  to  work 
several  hundred  square  miles  of  welKstocked,  hitherto  unproductive 
forests,  for  the  conservation  of  which  other  forests  have  at  present 
to  pay,  and  which  hence  make  our  financial  position  appear  year 
after  year  much  worse  than  it  really  is,  and  act  as  a  drag  on  the 
progress  of  the  Department. 

There  is  on  the  surface  no  reason  why  the  Pinu9  longifolia 
should  not  be  as  important  a  source  of  wealth  to  Northern  India 
as  the  cluster  pine  is  already  to  the  West  of -France,  even  with  its 
present  very  imperfect  means  of 'Communication.  As  in  both  trees 
the  largest  quantity  of  resin  is  contained  in  the  sapwood,  it  is 
probable  that  the  method  employed  in  tapping  the  one  will  suit 
with  little  or  no  modification  the  other.  Headers  of  the  "  Indian 
Forester'^  will  hence  perhaps  find  the  following  extract  from  the 
Translation  of  BaOneiiis'  Elements  of  Sylviculture  interesting.  It 
describes  the  method  employed  in  tapping  the  cluster  pine,  and 
gives  some  information  regarding  the  amount  of  yield  and  price 
of  the  resin  and  its  manufacture  into  the  various  products  used 
in  the  arts.  The  excellent  illustrations  which  accompany  are 
from  the  pen  of  Mr.  A.  F.  Broun,  who  has  kindly  drawn  them 
at  my  request  for  the  "  Indian  Forester." 

'^  There  are  two  methods  of  resin-tapping,  which  in  French  are 
termed  respectivelj  gemmage  a  mort  and  gemmage  ^  vie.  The  first  ex- 
hausts and  kills  the  tree  (whence  the  name;,  and  is  adopted  only  when 
the  tree  is  to  be  felled  soon  after ;  the  second,  as  may  be  guessed,  has 
for  its  object  to  obtain  the  resin  without  causing  the  death  of  the 
tree.  In  either  case,  the  first  thing  to  be  done  is  to  take  off  gradu- 
ally a  rectangular  strip  of  bark,  beginning  at  the  foot  of  the  tree  and 
going  up  about  4  inches ;  a  little  wood  must  also  be  removed  with 
the  bark.  The  wound  thus  made  is  technically  called  a  quarre  or 
blaze.  The  instrument  used  is  a  light  axe  with  a  curved  head  and  a 
handle  bent  at  an  angle  in  the  direction  of  the  concave  face  of  the 
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head  (see  Fig,  1).  Onee  or  twice  a  week  the  wound  is  re-opened, 
and  it  is  at  the  same  time  lengthened  by  taking  off  a  fresh  strip  of 
bark  and  wood  abo^e  it  about  two-fifths  of  an  inch  long.  In  this 
manner  the  wound  attains  a  certain  length,  which  in  the  forests  under 
the  control  of  the  Forest  Department  ought  ne^er  to  exceed  11 
feet  Moreover,  in  the  printed  stipulations  which  contractors  bind 
themselyes  to  obserre  when  they  purchase  the  right  of  resin-tapping, 
there  is  a  clause  which  fixes  a  maximum  of  5  inches  for  the  breadth 
of  the  qaarrty  and  a  maximum  of  two-fifths  of  an  inch  for  its  depth. 

**  Only  one  quarre  at  a  time  ought  to  be  worked  in  those  trees  which 
are  not  to  be  felled  in  the  next  thinning  operations.  To  prolong 
their  existence,  it  would  even  be  desirable  to  make  the  quarre  only 
8  inches  wide.  The  same  quarre  is  worked  for  5  years  by  the  process 
explained  above  of  freshening  and  lengthenmg  the  wound.  During 
the  first  year  it  is  lengthened  by  22  inches  ;  during  each  of  the  three 
succeeding  years  by  26  inches ;  and  during  the  fifth  year  by  28  inches. 
At  the  end  of  this  term  a  new  quarre  is  opened,  which  is  worked  in  the 
same  manner.  This  process  is  repeated  until  within  a  few  years  of  the 
felling  of  the  trees  so  tapped,  when  the  process  called  gemmage  d  inart 
is  employed. 

^  No  tree  is  tapped  in  the  manner  we  have  just  described  before  it 
has  attained  a  circumference  of  3  feet.  M.  Lamarque  is  of  opinion 
that  it  would  be  better  at  the  beginning  to  work  a  qtiarre  for  only  four 
years,  and  then  give  the  tree  rest  for  one  year.  The  quarres  when 
left  alone,  soon  heal  up  by  the  formation  of  new  rings  of  wood  and 
bark,  and  some  time  after  a  new  quarre  may  be  opened  in  the  swell- 
ing formed  by  the  bark  immediately  over  the  old  quarre. 

"  The  swelling  is  a  sure  indication  of  the  existence  of  an  old  quarre 
beneath,  and  some  old  trees  may  be  seen  here  and  there  bearing  traces 
of  several  of  them.  It  frequently  happens  that  from  want  of  sufficient 
adherence,  the  bark  separates  on  each  side  of  the  old  wounds,  the 
separation  being  wider  at  the  middle,  where  also  the  consequent  swell- 
ing out  of  the  bark  is  naturally  greater.  This  phenomenon  gives 
the  lower  part  of  the  stem  the  shape  of  a  spindle,  and  the  trunk  looks 
as  if  it  was  being  crushed  under  the  weight  of  the  portion  of  the  tree 
above. 

'*  In  private  forests  the  quarree  are  often  allowed  to  reach  a  height 
of  18  to  16  feet,  and  two  or  three  are  worked  at  a  time  on  thick  trees. 
This  is  a  bad  practice.  If  for  the  time  being  a  tree  is  made  to  yield 
a  large  quantity  of  resin,  its  longevity  is  materially  shortened. 

**  As  we  have  already  indicated,  gemmage  ^  mart  is  practised  only  in 
the  case  of  trees  near  Uieir  maturity,  or  of  those  which  are  to  be  fel- 
led in  the  very  next  thinning  operations.  It  is  begun  as  soon  as  the 
trees  are  big  enough  to  contain  a  quarre,  in  other  words  as  soon  as 
they  have  attained  a  girth  of  20  to  24  inches.  This  generally  happens 
at  the  age  of  20  years.  The  quarres  are  opened  in  precisely  the  same 
manner  as  in  the  first  process ;  only  they  are  worked  up  faster,  and 
several  at  a  time  are  opened  in  each  tree.  Usually  a  tree  treated 
thus  dies  in  three  or  four  years. 

*'  When  a  new  quarre  is  cut  or  an  old  one  re-opened,  the  resin 
oozes  out  in  bead-like  drops.  A  portion  of  it  flows  down  the  wound ; 
the  rest,  owing  to  volatilisation,  solidifies  and  forms  a  crust  over  the 
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exposed  wood.  This  solid  substance  is  known  ander  the  name  of 
galipot.  Formerly  the  resin  was  allowed  to  mn  down  to  the  foot  of 
the  tree,  where  it  was  received  in  a  little  trough  hollowed  ont  in  one 
of  the  roots  or  in  the  sand.  Mach  of  the  resin  was  thns  lost  by 
absorption  in  the  sand,  especially  in  the  first  year.  Little  earthen- 
ware pots  are  now  used,  which  are  hung  along  the  stem  of  the  tree, 
and  are  raised  as  the  quarre  is  worked  up  higher  (see  Fig,  2).  To 
get  the  resin  to  flow  into  the  pots,  a  small  curbed  plate  of  zinc  (see 
Fig,  2a)  is  lightly  driven  in  an  oblique  direction  into  the  wood  im- 
mediately over  each  pot.*  The  pot  is  kept  in  its  place  by  means  of  a 
nail  fixed  under,  and  on  which  it  rests  lightly.  To  render  the  waste 
still  smaller,  the  pot  is  covered  with  a  thin  board,  which  prevents  the 
loss  of  the  volatile  portion  of  the  resin  {Pig.  2c),  The  resin-tapper 
examines  the  pots  when  he  goes  round  to  re-open  the  wounds,  and 
empties  any  he  finds  full.  The  galipot  is  scraped  off  once  or  twice  a 
year. 

'^  The  use  of  these  pots  and  plates  of  zinc  constitutes  the  method 
of  Mr.  Haghes.  It  requires  a  heavy  outlay  at  first,  but  it  possesses 
the  advantage  of  yielding  a  larger  quantity  of  resin,  and  that  in  a 
purer  state.  According  to  Mr.  Bamanos  the  results  of  this  method  as 
compared  with  former  results  are  as  four  to  three.  It  is  much  em- 
ployed in  the  Dunes  at  Cape  Breton,  Mimizan,  Biscarosse  and  la 
Teste.  But  in  the  district  round  Dax  its  use  is  not  so  general,  while 
at  Mont  de  Marsan  it  is  still  rare.  This  is  a  source  of  much  loss. 
To  diminish  the  waste  of  resin  by  absorption  in  the  soil,  the  tapper 
makes  the  same  trough  serve  for  several  successive  quarres.  They 
are  consequently  obliged  to  cut  little  canals  all  round  the  foot  of  the 
tree  leading  one  and  all  into  the  same  trough.  These  canals  are 
necessarily  cut  right  into  the  wood,  and  thus  soon  kill  the  tree. 

*'  Resin-tapping  is  carried  on  only  in  the  interval  between  the  1st 
March  and  the  15th  October ;  but  the  gradual  thinning  off  of  the 
bark  is  begun  as  early  as  the  10th  February. 

'*  Besin  is  most  abundant  in  trees  which  measure  at  least  16 
inches  in  diameter.  A  pine  of  this  size  yields  annually  three  litres 
by  the  process  of  gemmage  h  vie.  Taking  into  consideration  the  con- 
tinual diminution  in  number  of  the  trees,  we  may  reckon  that  an 
acre  yields  annually  about  30  gallons,  whatever  be  the  age  of  the 
forest.  It  is  not  so  easy  to  calculate  the  yield  by  the  process  of 
gemmage  d,  mart.  Still  it  is  generally  admitted  that  from  80  to  a  100 
pines  8  inches  in  diameter  will  also  yield  annually  the  same  quantity, 
and  that  for  three  years.  On  the  estate  of  M.  Marcellus,  near  Bisca- 
rosse, I  saw  a  pine  18  feet  in  girth  and  86  feet  high  up  to  the  first 
branch,  which  had  ten  quarres  worked  on  it  simultaneously,  and  which 
still  yields  seven  or  eight  litres  of  resin  annually. 

<<  The  price  of  the  raw  resin  is  necessarily  very  Tariable.  Some- 
times it  is  as  low  as  40  francs  a  barrique  (340  litres).  During  the 
American  war  it  rose  to  290  francs.  At  Mont  de  Marsan,  where  it  is 
converted  into  the  different  manufactured  resin  products  of  oomffleroe, 
the  actual  price  of  a  barrigueiB  120  francs. 

*  A  mnch  simpler  and  more  effective  plan  is  now  followed.  A  flat  plate  of 
sine  (Fm.  2d)  with  one  corner  slightlv  coryed  upwards  is  driven  in  obliquely 
across  the  quarre^  the  cnrred  comer  being  immediately  over  the  pot  which  is 
hmgon  one  side  of  the  qiMrre  (Jig,  26  aad  e> 
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**  He  resin-tapper  is  paid  bo  mnoh  per  barriquey  asnally  from  SO  to 
S3  francs ;  which  gives  an  ayerage  of  four  or  five  francs  a  daj. 

^*  I  Tisited  at  Mont  de  Marsan  sereral  distilleries.  In  one  of  them 
they  distil  the  resin  for  spirits  of  turpentine.  The  raw  resin  always 
contains,  according  to  the  care  with  which  it  has  been  collected,  a 
greater  or  less  qaantity  of  imparities,  snch  as  Inmps  of  earth,  chips 
of  wood  and  bark,  leaves,  &e.  To  remove  these  the  resin  is  put  into 
boilers  in  which  it  is  subjected  to  a  temperature  just  high  enough  to 
liquefy  it  without  causing  it  to  volatilise.  In  this  liquid  state  it  is 
passed  through  sieves  of  rye-straw  into  troughs.  The  clear  liquid  is 
known  nnder  the  name  of  terebenihine, 

''  From  the  troughs  the  tMbenthine  is  conducted  through  a  pipe  sup- 
plied with  a  stop-cock  into  a  still.  During  the  distillation,  a  thin 
continuous  stream  of  water  is  introduced  into  the  retort  by  means 
of  a  funnel.  The  water,  in  the  state  of  steam,  carries  over  with  it  the 
spirits  of  turpentine,  and  after  condensation  in  the  worm  they  are  both 
received  into  a  vat. 

''  They  are  then  separated  by  the  process  of  decantation.  Colophony 
and  black  and  white  rosin  are  made  from  what  remains  in  the  retort. 
A  conduit-pipe  leads  this  residue  into  a  trough,  whence  it  is  passed 
through  a  very  fine  brass  sieve  into  a  wooden  chest ;  what  is  collected 
in  the  chest  is  colophony,  what  is  left  behind  in  the  sieve  is  black 
rosin.  It  is  made  into  cakes  of  from  100  to  200  tt»s.,  by  pouring  it 
while  liquid  into  troughs  hollowed  out  in  fine  sand.  White  rosin  is 
prepared  in  the  same  way,  except  that  the  hot  residue  in  the  sieve  is 
agitated  briskly  in  one-tenth  its  volume  of  water  before  it  is  poured 
out  into  the  sand  moulds. 

*^  All  these  products  have  their  special  industrial  uses.  Spirits  of 
turpentine  are  employed  in  medicine,  in  the  preparation  of  varnishes 
and  paints,  for  lighting,  for  cleaning  furniture,  <&c.  The  solid  pro- 
ducts enter  into  the  manufacture  of  paper,  soap,  stearins  candles, 
torches,  sealing-wax,  &c.,  and  are  also  used  for  the  caulking  of 
vessels. 

'*  The  residue  from  the  first  filtration  of  the  crude  resin  is  burnt  in 
special  stoves,  and  yields  tar  and  pitch. 

''  One  harrique  of  crude  resin  gives  100  kilos,  of  spirits  of  turpentine, 
which,  taking  actual  prices,  would  be  worth  about  125  francs ;  the 
other  products  cover  all  expenses  and  yield  besides  a  trifling  profit 
Black  rosin  sells  at  the  rate  of  18  francs  per  hundred  kilogrammes ; 
the  price  of  the  same  weight  of  white  rosin  is  20  francs. 

''  In  another  establishment  in  the  same  town,  the  black  rosin  is 
heated  to  a  high  temperature,  by  which  a  double  decomposition  takes 
place.  The  result  is,  according  to  the  manipulations  employed,  the 
separation  of  certain  volatile  oils  used  in  varnishes,  or  of  certain  fixed 
oils  which  are  used  for  lighting,  for  impregnating  wood,  in  making 
wheel-grease,  in  the  manufacture  of  printing-ink,  £c." 

In  the  Himalayas  the  PiniM  l<mgifolia  is  already  tapped  on  a 
email  scale,  the  crude  resin  being  sold  in  the  bazars  under  the  name 
of  Hroza,  ganda  fiiroza,  dAup,  berfa,  lisa,  ihatja,  ^e.  A  small 
quantity  of  turpentine  is  also  distilled  therefrom  for  sale  in  the 
neiehbonring  towns.  This  industry  was  carried  on  more  exten- 
aivdy  before  the  conservation  of  the  Government  forests,  since 
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which  time  the  tapping  of  the  pine  therein  has  been  strictly  for* 
bidden.  This  is  a  measure  much  to  be  regretted.  No  doubt  the 
extremely  primitive  and  fatal  method  of  tapping  is  responsible  for 
the  crippling  of  that  very  useful  industry,  but  nothing  was  easier 
than  for  the  Forest  officers  to  teach  the  hill-men  improved 
methods. 

The  present  system  employed  in  the  hills  of  Kumaun  and 
Garhwal  is  to  cut  a  sort  of  niche  in  the  stems  of  the  trees  from 
S  to  4t  feet  from  the  ground  (see  Fig.  3).  The  bottom  of  the 
niche  is  hollowed  out  into  a  shallow  trough  to  receive  the  resin 
as  it  oozes  out.  The  trough  is  cleared  out  as  often  as  it  fills,  some- 
times as  soon  as  the  second  or  third  day,  but  usually  between 
the  fourth  and  tenth  day,  when  the  niche  is  first  made,  and 
at  longer  intervals  afterwards.  Generally  the  resin-tapper  does 
nothing  more  to  the  niche  once  it  is  made,  but,  as  the  resin  vola- 
tilises and  hardens  over  the  wound  into  a  crust  which  impedes 
the  flow  of  fresh  resin,  he  sometimes  chips  ofi^  the  wood  on  the 
sides  80  as  to  get  rid  of  this  crust.  The  same  niche  is  used  for 
two  and  even  three  consecutive  years  when  no  forest  fire  occurs, 
which  either  burns  down  the  tree  or  chars  the  resin-encrusted 
wood  of  the  niche  to  a  depth  of  an  inch  or  more. 

Tapping  begins  in  February  and  ends  in  May  or  June,  $.«., 
during  the  period  of  comparative  vegetative  repose.  As  soon  as 
the  buds  expand  and  the  tufts  of  new  leaves  are  developed,  the 
outflow  of  resin  either  ceases  or  becomes  too  insignificant  to  be 
collected.  The  higher  the  temperature  and  drier  the  weather  is, 
the  more  copious  is  the  exudation  of  resin. 

As  regards  the  yield  per  tree^  the  quantity  is  veiy  variable 
according  to  the  size  and  vigour  of  the  tree^  the  state  of  the 
season,  the  nature  and  condition  of  the  soil,  and  the  number  of 
niches  cut.  As  the  hill-men  never  concern  themselves  about  the 
life  of  the  trees  they  tap,  they  work  several  niches  simultaneous- 
ly, the  result  being  either  death  by  exhaustion  or  the  breaking 
of  the  tree  by  the  wind  helped  by  forest  fires — a  veritable  gem" 
mage  i  m>ort.*  Mr.  Richard  Thompson  ( Brandis* "  Forest  Flora," 
page  507)  says  that  ''the  yield  of  an  ordinary  sized  tree  is 
10  to  20  lbs.  oiberja  for  the  first,  and  about  a  third  of  the  quantity 
the  second  year,"  in  other  words,  from  13  to  27  lbs.  My  own 
information  collected  in  Garhwal  and  Kumaun  gives  the  yield 
of  a  single  niche-— 4  to  6  lbs.  the  first  year,  and  rather  less  than 
a  half  of  that  the  second  year,  or  from  about  6  to  8^  lbs.  in  alL 
As  a  small  tree  would  contain  two  and  a  large  one  three  niches, 
these  figures  agree  pretty  nearly  with  Mr.  Thompson's.    The 


*  The  vitality  of  Finns  longifoiia  is,  howerer,  bo  extraordituury,  that  in  forerti 
from  which  the  resin-tapper  has  now  been  excluded  during  the  last  10  yean  and 
more,  thonsands  of  trees  mav  be  seen  containing  old  charred  niches.  The  baik 
may  be  stripped  off  orer  a  breadth  of  4  or  5  feet  all  round  the  trunk,  without 
ncce«ari]y  killing  the  tree. 
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largesl  outflow  takes  place  when  the  niches  are  justScnti  as  much 
as  1  lb.  being  sometimes  obtained  from  a  single  niche  from  an 
average  sized  tree. 

If  we  adopt  the  system  of  the  French  Landes,  with  the  slight 
modifications,  if  any,  it  will  require,  we  shall  probably  obtain  by 
the  method  of  gemmage  h  vie  about  the  same  quantity  annually 
that  is  now  taken  out  of  a  single  niche  during  the  first  year.  In 
other  words,  there  is  every  reason  to  expect  that  the  yield  per 
tree  in  our  Pinu9  longifblia  forests  will  be  little,  if  at  all,  inferior 
to  the  yield  per  tree  in  the  cluster  pine  forests  of  the  Landes. 
And  we  have  in  our  favour  cheap  labour:  the  Landes  resin- 
tapper  earns  from  Rs.  1-14  to  Bs,  2-6  per  day,  his  Indian  pahari 
brother  will  think  himself  lucky  if  he  is  paid  8  annas  a  day. 

Last  year  at  Naini  Tal  Mr.  Braidwood  very  kindly  supplied 
me  with  some  crude  Pinui  long^olia  resin,  from  which  I  distilled 
essential  oil  of  turpentine,  the  residue  being  a  pale  straw-colour- 
ed colophony.  The  resin  was  full  of  impurities  (about  6  per 
cent.)  From  Si  gallons  I  obtained  3  quarts  of  oil,  and  about 
20  lbs.  of  colophony.  I  lost  a  good  deal  of  the  resin  in  clearing 
it  through  a  sieve,  and  the  worm  of  my  still  leaked  very  consi- 
derably. We  shall  probably  not  be  far  wrong  if  we  assume  that 
the  yield  of  oil  under  favorable  circumstances  would  be  about  80 
per  cent,  of  the  crude  resin,  or  about  the  same  as  in  the  case  of, 
the  cluster  pine. 

Some  of  the  essential  oil  I  distilled  was  submitted  by  Mr. 
Oreig,  the  Conservator,  to  Mr.  Morrison,  Pharmaceutical  Chem- 
ist at  Naini  Tal,  for  professional  opinion.  I  have  not  seen  Mr. 
Morrison's  written  report,  but  he  tdld  me  in  conversation  that 
he  had  subjected  the  oil  to  the  prescribed  tests  and  had  found  it, 
as  regards  medicinal  purposes,  equal  to  the  best  imported  oil, 
except  that  its  odour  was  much  less  pungent.  For  industrial 
purposes  it  will  probably  be  found  to  be  quite  as  good. 

A  proposal  has  recently  been  made  to  use  the  crude  resin  for 
the  manufacture  of  lighting  gas,  and  if  the  necessary  quantity  is 
forthcoming  a  trial  is  to  be  at  once  made.  Whatever  this  idea 
may  ultimately  come  to,  some  experiments  ought  certainly  to  be 
undertaken  in  tapping  the  pine,  and  manufacturing  from  the 
crude  resin  the  various  commercial  products  it  can  yield.  What 
locality  could  be  more  favorable  for  the  purpose  than  the  hiU- 
forests  of  the  School  Circle  of  the  N.-W.  Provinces?  Success, 
which  is  assured  ii  the  experiments  are  properly  carried  out,  will 
result  in  every  Pinus  langtfolia  tree,  which  is  now  practically 
valueless^  yielding  8  annas  yearly,  and  every  moderately  well 
stocked  acre  Bs.  15  per  annum ! 

E.  E.  Fbenandez. 
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THE  BOUGAINVILLEA. 


This  magnificient  climber  is  now^  common  in  matiy  parts  of  India, 
and  as  it  can  be  obtained  without  any  difficulty  from  any  pnblic 
gardens^  no  garden,  however  small,  should  be  considered  com- 
plete without  it.  In  some  of  our  larg^  public  gardens  it  has 
been  so  extensively  planted  that  it  completely  overshadows  every- 
thing eke,  and  after  a  casual  visit,  one  is  apt  to  leave  with  the 
impression  that  it  contained  little  besides  the  BougainviUea. 
I  strongly  advise  owners  of  small  gardens  to  guard  against  this 
mistake.  A  few  plants  judiciously  disposed,  will  produce  a  much 
better  effect  than  when  large  numbers  are  employed. 

There  are  several  species  and  varieties,  all  natives  of  tropical 
South  America.  The  most  of  them  have  beeu  introduced  into 
this  country,  but  only  two  of  them  are  as  yet  common.  £ou^ 
ffainvillea  glabra^  a  species  with  stiff  straight  spines,  and  bright 
shining  leaves  is  the  one  most  frequently  met  with,  and  as  it  is 
the  only  one  that  flowers  all  the  year  round,  it  may  be  consi- 
dered to  be  the  best.  As  is  well  known,  the  flowers  of  the  Bou^ 
ffainvillea  are  small  and  inconspicuous,  and  their  whole  beauty 
lies  in  the  coloured  leafy  bracts  surrounding  the  flowers.  Those 
of  B,  glabra  are  of  a  bright  mauve,  faintly  tinted  with  pink,  and 
are  produced  aU  the  year  round,  but  in  greatest  profusion  during 
the  cold  season.  An  inferior  and  almost  sTpineless  variety  of  £. 
fflabra,  with  pale  pink  bracts  is  sometimes  met  with.  It  is  a 
handsome  object  when  covered  with  its  delicate  looking  bracts, 
but  as  it  only  produces  them  during  the  months  of  February 
and  March,  it  is  greatly  inferior  to  the  more  common  variety 
which  flowers  all  the  year  round.  Bougainvillea  speclabilis  is 
the  other  species  frequently  met  with,  and  is  easily  distinguished 
from  B.  glabra  by  its  formidable  hooked  spines  and  rough  hairy 
shoots  and  leaves.  Its  bracts  are  somewhat  larger  than  those 
of  B,  glabra,  and  are  of  a  purplish  mauve.  They  are  only 
produced  during  the  months  of  February  and  March,  and  al- 
though of  a  more  pleasing  colour  than  those  of  B.  glabra^  it  is 
not  to  be  compared  with  the  latter  for  general  usefulness.  Bow* 
ffainvillea  speciosa  is  one  of  the  uncommon  species  we  possess. 
Its  bracts  are  of  even  a  deeper  mauve  than  those  of  B.  spectabilis, 
and  when  more  abundant  and  better  known,  it  will  no  doubt 
prove  a  favourite  variety.  It  flowers  during  the  greater  part 
of  the  cold  season,  and  may  be  placed  next  to  B.  glabra  for  gener- 
al excellence.  A  species  named  B.  lateritia  has  been  lately 
introduced.  Its  leaves  are  slightly  hairy,  and  the  bracts  of  a 
bright  brick  red.  It  is  a  very  distinct  species  and,  as  it  flowers 
profusely  from  September  until  the  following  April,  it  is  well 
worthy  of  a  place  in  every  garden. 

lihe  Bouffainvilleae  fortunately  flourish  in  this  country  with 
little  care  and  attention.  They  will  grow  in  almost  any  soil, 
bat  attain  greatest  perfection  in  a  light,  rich|  and  open  loam. 
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They  appear  to  greatest  advantage  when  planted  beside  a  large 
open  branched  tree^  and  allowed  to  ramble  over  it  at  will.  When 
this  sitaation  can  be  g^ven^  it  should  always  be  used  in  prefer- 
ence to  any  other.  It  also  looks  very  well  trained  up  against  a 
wall,  or  when  grown  on  a  bushy  shrub  in  the  centre  of  a  grass 
plot  or  lawn.  When  planted  beside  a  tree  the  pruning  knife  is 
sridom  or  ever  required,  but  when  planted  in  either  of  the  two 
last  named  situations,  it  may  be  used  with  advantage.  Cir- 
cumstances often  require  them  to  be  kept  within  due  bounds,  and 
as  the  use  of  the  pruning  knife  does  not  in  the  least  interfere 
with  their  flowering  propensities,  no  one  need  feel  any  scruple  in 
removing  superfluous  wood.  The  Boupainvilleas  are  propagated 
by  layers  made  in  the  rains  or  by  cuttings  made  from  ripened 
wood  in  the  cold  season.  Both  methods  answer  very  ^ell  for 
£.  glabra,  but  for  all  the  other  species  I  have  mentioned,  layer- 
ing is  the  only  certain  method  of  obtaining  a  stock  of  young 
plants.  I  have  raised  all  the  other  species  by  cuttings,  but 
never  was  able  to  get  above  fifteen  per  cent,  of  them  to  strike 
root.  As  far  as  I  am  aware  the  Bouganvillea  never  ripens  seed  in 
this  country.  All  the  flowers  I  ever  examined  seemed  to  be 
perfect,  and  I  cannot  give  any  satisfactory  reason  for  its  non** 
production. 

W.G. 


REDUCING  FACTORS  AND  CANOPIED  FOREST. 

1]WiB  are  glad  to  publish  the  foUowiog  very  interesting  extract  from  a 
etter  received  from  our  observant  correspondent  Kad  Handi:  but 
(need  we  say  it  ?)  we  have  no  sympathy  for  the  uncouth  terms 
*Aclon*  and  *  Monlon^  suggested  by  him.] 

Among  your  definitions  you  have  not  included  any  of  the 
various  terms  in  use  expressive  of  the  yearly  growth  of  trees, 
individually  and  in  masses.  The  expressions  'increment'  and 
'annual  yield' are  current.  Of  these  'yield 'is  vague  and  at 
best  one  word  in  a  paraphrase  ;  while  '  increment '  is  a  longish 
word  and,  as  far  as  it  goes,  is  precise;  but,  simply  to  be  under- 
stood, we  must  say  '  increment  per  acre  per  annum,'  and  '  aver- 
age  increment  per  tree  per  annum.'  I  have  shortened  this 
into  'acre-increment'  and  'individual-increment'  in  the  tables 
of  growth  of  Eucalypti  and  Casuarinas,  on  which  I  have  been 
engaged  during  the  latter  portion  of  Dr.  Brandis'  visit  to  South 
India. 

I  must  admit  that  till  quite  recently  I  was  not  alive  to  tha 
importance  of  the  figure  expressing  the  average  individual 
growth.  An  examination  of  the  figures  of  growth  obtained 
from  the  Blue  Oum  plantation  on  the  Nilgiris  showed  that  there 
was  a  considerable  loss  of  growth  from  overcrowding.  While 
the  acre-increment  varied  little  within  such  wide  limits  as  100 
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trees  per  acre  and  1,000  trees  per  acre,  the  individaal-incremefit 
varied  from  only  half  cubic  foot  in  the  crowded  plantatioD, 
to  H  cubic  foot  in  plantations  which  were  more  open.  The 
acre*increment  was  better  in  the  more  open  plantation,  varying 
from  11  tons  to  13^  tons  (dry  wood  with  bark),  but  it  was  the 
individual-incremeat  which  demonstrated  the  startling  loss  of 
growth  in  the  over-crowded  plantations.  In  an  old  plantation 
of  20  years,  the  individual-increment  rose  to  4  cubic  feet.  It  is 
higher  than  this  for  the  trees  grown  at  the  margin  of  a  close 
plantation,  and  higher  still  for  trees  grown  isolated.  Colonel 
Beddome,  in  one  of  his  reports,  cites  an  apparently  thoronghly 
authentic  case  of  an  ^individual-increment  ''of  12  cubic  feet  in 
an  isolated  Eucalyptus  globulus.  Again,  some  sparse  Casuarina 
planting  in  Mysore  (put  down  by  Major  van  Someren  in  1870 
and  1871)  yielded  the  satisfactory  acre-increment  of  5  tons,  but 
the  individual-increment  was  better  than  I  should  have  thought 
possible. 

Growth  in  these  instances,  and  in  some  others  which  have 
been  discussed  already  in  the  page  of  the  ''  Forester,''  appear  to 
depend  to  a  great  extent  on  the  subsoil  moisture  available 
during  the  hot  weather :  the  more  spare  the  planting,  the  more 
moisture  is  there  available.  This  is,  of  course,  speculation,  but 
other  facts  point  in  the  same  direction.  What  is  certain  is  that 
dose-planting  as  we  understand  it  in  Europe^  does  not  give  the 
best  figures  of  growth  either  in  the  case  of  the  Nilgiri  Eucalypti 
or  the  Mysore  Casuarina.  I  expect  that  close-planting  will 
appear  to  better  advantage  in  the  Madras  Coast  Casuarinas, 
though  the  appearance  of  the  very  dose-planting  which  has  been 
adopted  there  is  disappointing.  Everything  in  the  manage- 
ment of  the  plantation  depends  on  these  two  figures  which  I  have 
called  the  individual^increment  and  the  acre-incremeut,  and  which, 
if  the  suggestion  is  worth  anything^  1  would  propose  to  call 
the  "  MoNLON  "  and  the  *'  Aclon." 


VALUE  OF  INDIAN  BOXWOOD  IN  THE  LONDON 
MAEKET. 

Earlt  last  year  two  parcels  of  boxwood  were  sent  from  India 
to  London  for  sale — one  from  the  Janns&r  Division  of  the 
School  Circle,  and  the  other  from  the  Ganges  Division  of  the 
Central  Circle,  N.-W.  Provinces.  The  latter  consignment  was 
cleaner  and  better  than  that  from  Jauns&r,  and  of  more  uniform 
diameter  and  length,  and  when  sold,  it  fetched  £5  or  £6  a  ton 


*  Kad  Handi's  remark  applies  only  to  France.  In  Germany  the  distance  to 
have  between  plant  and  plant  in  the  case  of  all  the  most  important  spedes,  so  as 
to  secure  the  maxlmnm  prodnction,  has  been  established  by  caref  nl  experiments 
carried  on  through  a  long  series  of  years. 


Digitized  by  VjOOQ  IC 


WOOD  90E  OPIUM  B0ZB8.  411 

more  than  the  Jauns&r  wood  ;  but  it  was  declared  to  be  almost 
worthless  for  engraving,  being  too  soft  and  short  grained,  and 
it  was  probably  sold  to  the  shuttle  makers,  who  require  a  cer- 
tain length,  and  it  so  happened  that  the  Ganges  pieces  were  3 
feet  3  inches  long  each,  which  just  suited  them.  The  Jaunsir 
logs  were  of  aU  sizes  from  2  feet  to  5  feet  long,  and  up  to  4i  feet 
girth. 

The  previous  consignment  from  Jaunsdr,  which  fetched  £30 
per  ton,  was  bought  on  speculation  for  the  engravers,  and  it  cut 
up  badly  and  landed  them  in  some  loss,  so  they  naturally  fought 
shy  of  the  next  lot. 

but  the  price  varies  with  the  supply  in  the  market,  and  Him- 
alayan boxwood,  if  of  uniform  length  and  size,  would  gener- 
ally command  a  remunerative  price.  Messrs.  Churchul  and 
Sim  have  entered  into  a  contract  with  the  officer  of  the  Ganges 
Division  to  supply  35  tons  at  £25  per  ton,  if  the  quality  comes 
up  to  his  last  consignment ;  so  it  would  appear  that  the  engrav- 
ers are  glad  to  procure  Himalayan  boxwood,  when  there  is  no 
better  to  be  haa.  At  that  rate  it  should  be  slightly  remuner- 
ative, but  the  expenses  of  bringing  it  out  of  the  hills  to  the  edge 
of  the  plains  are  very  great,  as  it  all  has  to  be  carried  on  coolies' 
backs. 

The  Persian  and  Turkey  boxwood  is  of  slower  growth,  and 
harder  than  ours,  and  a  piece  sent  to  the  Forest  School  Museum 
weighs  nearly  68  lbs.  per  cubic  foot,  as  compared  with  66  lbs. 
for  Jumna  boxwood,  and  56  lbs.  for  the  Jaunsdr  consignment 
mtotioned  above.  If  the  wood  from  the  upper  portions  of  the 
Jumna  and  Bhagirathi  should  prove  to  be  uniformly  as  high  as 
66  lbs.  per  cubic  foot,  then  there  is  no  reason  why  it  should  not 
sell  as  well  as  Turkey  and  Persian  wood,  provided  the  pieces  are 
straisrht,  of  uniform  character  throughout,  and  free  from  knotis. 

For  it  appears  that  the  supplies  from  abroad  are  falling  off, 
and  already  engravers  are  beginning  to  foresee  the  necessity  of 
inventing  some  substitute  for  boxwood  in  the  shape  of  steel  or 
other  suitable  material,  not  being  wood.  But,  meanwhile,  until 
that  day  arrives,  our  hill  boxwood  will  probably  be  exported 
at  a  profit. 

A.S. 


WOOD  FOR  OPIUM  BOXES. 

Thb  following  letter  from  Mr.  Bivett  Carnac,  Opinm  Commis- 
sioner, Ghazipur,  to  the  Director,  Forest  School,  Dehra  Dun,  on 
the  subject  of  opium  boxes  wiQ  be  interesting  to  our  readers^ 
and  we  venture  to  publish  it  together  with  the  memo,  wbich  was 
drawn  up  in  reply,  in  the  hope  that  some  of  our  readers  may 
be  able  to  throw  light  on  the  subject. 

8  a 
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"  Ohazipur,  8th  June,  1888. 

<'  We  hare  now  considerable  trouble  with  opiam  packed  in  sal  wood. 
Mach  has  gone  bad,  i.e.,  the  shells  of  the  cakes  in  these  chests  hare 
rotted,  or  charred. 

"  It  has  been  held  bj  some  this  is  the  fault  of  the  opiom,  by  othera, 
of  the  wood, 

"  Sereral  who  examined  the  wood  declared  it  unsecuonedy  the  planks 
on  being  split  showing  damp  and  resinous  streaks  in  the  centre, 
(planks  |-inoh  thick). 

"  On  the  other  hand  the  suppliers  contend  this  is  an  impossibilitj. 
The  |-inch  planks  had  all,  it  is  asserted,  been  sawn  one  year.  One 
year  is  ample,  it  is  held,  to  season  thoroughly  any  |-inch  plank  of  sal 
wood. 

'^  The  other  side  retort,  that  no  such  theory  can  stand  in  the  face  of 
wood  found  on  examination  to  be  as  described  above — 12  months  may 
or  may  not  do— much  will  depend  on  the  state  of  the  tree  when  it  was 
felled,  the  season  of  the  year,  the  treatment  of  the  s&l  log. 

'*  Sal  logs  are  valuable  or  not,  it  is  said,  according  to  the  above  con- 
ditions; a  log  may  be  indifferent  and  badly  seasoned  from  the  outset, 
and  a  12  months'  theory  will  not  apply  to  such  a  log  or  its  planks ; 
much  must  depend  on  the  treatment  of  the  log  after  felling,  and  the 
period  during  which  the  log  has  undergone  the  seasoning  process. 

"  Will  you  very  kindly  give  me  any  information  on  the  above  points 
your  experience  may  suggest.  Can  you  add  any  information  regard- 
ing the  merits  or  demerits  of  sal  for  packing  perishable  vegetable  sub- 
stances like  opium,  and  is  there  more  than  one  standard  of  a  seasoned 
sal  plank  ?  The  P.  W.  Officers  have  declared  the  wood  to  be  un- 
seasoned, but  the  suppliers  say  the  standard  is  too  high  1  '* 

Memo,  sent  in  reply. 

"  The  following  extract  from  Mr.  Gbmble^s  Book  of  '  Indian 
Timbers/  page  37,  gives  the  best  possible  account  of  sdl  wood  : — 

'* '  It  is  from  Mr.  Clifford's  Memorandum  on  the  Timber  of  Bengal. 

<<  *  The  inherent  qualities  of  sal  render  it  a  very  difficult  wood  to  sea- 
son, it  warps  and  splits  in  drying,  and  even  when  thoroughly  seasoned, 
it  absorbs  moisture  with  avidity  in  wet  weather,  increasing  ^th  in 
bulk,  and  correspondingly  in  weight.' 

"  From  this  extract,  which  admirably  represents  the  facts  of  the 
case,  it  is  evident,  that  however  useful  ail  timber  may  be  for 
purposes  of  construction,  it  is  not  at  all  a  suitable  wood  for 
boxes,  or  furniture.  The  presence  of  resin  in  the  wood  is  char- 
acteristic, and  must  also  be  prejudicial  to  the  opium ;  and  it  is  also 
doubtful  whether  sal  wood  is  ever  properly  seasoned  except  for 
rough  work. 

'^  As  long  as  only  heart-wood  is  used,  and  s&l  sap-wood  is  very 
liable  to  decay,  and  perfectly  useless  for  purposes  requiring  dura- 
bility, it  would  matter  little  at  what  period  of  the  year  the  trees 
were  felled.  There  is  a  probability,  nowever,  that  logs  barked 
and  left  to  lie  in  the  forest  till  their  sap-wood  has  decayed,  yield 
timber  less  liable  to  warp  than  wood  sawn  from  freshly  cut  logs, 
and  then  seasoned  in  a  timber  yard. 
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*'  There  is  no  doubt  that  dead  s41  wood  found  in  the  forests, 
provided  it  is  not  riddled  with  the  holes  of  borers,  and  this  will 
not  be  the  case  if  the  bark  is  stripped  oflf  immediately  after  the 
tree  has  been  felled,  is  greatly  prized  by  natives  for  making 
door  and  window  frames,  &c. 

*^  Tiin,  sissii,  hnldii  and  several  other  woods  will  be  fonnd  better 
adapted  than  s&l  for  opium  bodies,  but  of  these  probably  only  sissii 
wood  is  procurable  in  lar^e  quantities. 

"  If  the  price  be  not  prohibitive,  it  is  very  likely  that  teak  wood, 
-which  is  already  largely  used  in  Assam  for  tea  boxes,  may  be 
found  most  suitable/' 


FOREST  TREES  SUITABLE  FOR  BANGALORE. 

TO  THE  EDITOR  OP  THE   "INDIAN  FORESTER." 

Sir, — ^Will  you  or  any  of  your  correspondents  be  so  good  as  to 
inform  me  what  forest  trees  would  grow  on  dry  stony  soil  and 
red  loam,  in  open  country  in  a  climate  such  as  Bangalore,  3,200 
feet  above  the  level  of  the  sea,  with  a  percentage  of  30  to  35 
inches  of  rain  per  annum :  and  is  it  advisable  to  top  off  the 
under  branches  of  a  sapling  ?  Will  this  in  any  way  improve 
the  trunk  or  growth  of  the  plant  ?  Will  such  trees  as  Terminal 
Ua  ckd)ula,  jRottlera  tinctorial  Sapindus  emarffiruUua,  Ac,  thrive 
in  the  above-mentioned  soil  ? 

Should  a  plant  not  grow  to  any  size  (say  4  feet  high)  in  7 
years,  is  there  any  hopes  of  such  a  plant  making  any  progress  ? 
WiD  you  also  be  so  good  as  to  inform  me  where  1  can  obtain 
a  quantity  of  sal  seeds  for  planting,  as  Dr.  Brandis  mentions 
in  the  May  Number  of  the  "  Indian  Forester  "  that  sdl  takes 
to  sand,  stone  and  gravel. 

Dbnkaniootta,  Salem,  1  Topes. 

2nd  Jult/y  1883.        J 

Note  by  Editor. — ^We  hope  some  of  our  readers  in  Southern 
India  will  furnish  the  required  information.  There  is  a  diffi- 
culty in  transporting  sal  seeds,  which  frequently  germinate 
before  they  fall,  but  we  have  sent  some  to  Mr.  O'Neill,  and 
hope  that  he  will  inform  us  whether  or  not  they  prove  successftil. 
A  small  basketful  was  sent  in  1877  from  the  Bori  forests,  in  the 
Central  Provinces,  to  Major  van  Somercn,  then  Conservator  of 
Forests  in  Mysore.  As  far  as  we  recollect,  the  seeds  had  all  lost 
their  germinative  power  by  the  time  they  reached  Bangalore* 
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Reviews. 


Mb.  BADEN-POWELL  ON  FOREST  JURISPRUDENCE  * 

In  the  March  No.  of  the  "Indian  Forester"  we  noticed  a  Land 
Revenue  Manual  written  by  Mr.  Powell  for  the  benefit  of  Forest 
officers.  We  have  since  received  a  Manual  of  Jurisprudence  for 
Forest  officers  by  the  same  author,  which  deals  with  all  bran- 
ches of  general  law  both  Civil  and  Criminal  bearing  directly 
or  indirectly  upon  the  administration  of  forest  property.  The 
Manual  of  Jurisprudence  therefore  has  a  wide  scope,  which  to 
a  careless  or  incompetent  compiler  would  be  a  source  of  con- 
stant omissions  and  errors.  No  such  accusation  can  be  made, 
however,  against  Mr.  Baden-Powell.  His  book  is  complete  in 
every  detail  of  the  subjects  with  which  it  deals,  and  we  are  assur- 
ed that  the  Manual  of  Jurisprudence  will  be  of  great  general 
use  not  to  Forest  officers  alone,  but  to  all  others  who  have  to 
administer  or  to  learn  the  laws  of  British  India. 

Chapter  I.  treats  of  general  notions  regarding  property  and 
discusses  the  origin  of  property,  the  essential  conditions  of  pos- 
session, and  the  consequences  of  possession.  Chapter  II.  is 
concerned  with  separate  rights  or  servitudes,  while  in  Chapter 
III.  Mr.  Baden* Powell  explains  how  Government  property 
was  originated  and  acquired.  The  first  two  chapters  contain 
much  that  is  interesting,  and  are  a  model  of  Mr.  Baden-Powell's 
power  of  describing  in  simple  and  accurate  language  subjects 
generally  held  to  be  difficult  and  complex. 

Part  II.,  however,  forms  the  practically  useful  portion  of  the 
Manual  of  Jurisprudence,  and  to  it  we  will  direct  the  attention  of 
our  readers.  Mr.  Baden-Powell  gives  a  very  clear  exposition  of 
forest  law  in  India,  comparing  it  with  the  forest  laws  in  force 
in  all  the  chief  States  of  Europe.  To  the  best  of  our  know- 
ledge this  is  the  first  time  in  whicn  any  such  comparative  state- 
ment of  forest  laws  has  been  attempted,  and  Mr.  Baden-Powell 
is  to  be  congratulated  for  the  industry  which  he  has  displayed, 
and  for  the  success  which  has  been  its  result.  Forest  laws  are  spe- 
cial rules  enacted  for  the  protection  of  forests  and  of  the  produce 
which  is  obtained  from  them.    They  are  rendered  necessary  for 

*  A  Marnud  of  Jnrisprodence  for  Forest  OiBoera.  Bv  B.  H.  Baden* 
FoweU,  a  a  a,  CalcntU  1882. 
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Tarions  reasons.  Forests  are  exceptionally  situated  as  regards 
rights  of  user,  or  servitudes  ;  they  are  subject  to  injury  from 
-various  sources ;  they  are  particularly  difficult  to  protect  from 
fire  and  other  destructive  agencies  ;  mdividuals  are  apt  to  con- 
sider them  as  common  property  ;  it  is  a  great  advantage  to  be 
able  to  deal  summarily  with  many  forest  offences  ;  and  fimdly  the 
officers  appointed  by  Government  to  the  Forest  Department 
require  to  be  vested  with  special  powers.  Forest  laws  exist  in 
Europe,  in  England,  France,  Austria,  Saxony,  Bavaria,  Italy  and 
Switzerland,  and  to  a  less  formal  extent  in  rrussia.  Of  Indian 
forest  laws,  the  Forest  Act  {VII.  of  1878)  may  be  taken  as  the 
type  of  the  enactments  issued  for  the  various  provinces.  Mr. 
iSaden-Powell  compares  with  the  Indian  forest  laws  those  in 
force  in  European  countries,  partly  for  purposes  of  instruc- 
tion, and  partly  to  show  that  the  essential  principles  of  forest 
law  are  fundamentally  indentical,  notwithstanding  local  varia- 
tions of  detail.  Furtner  it  is  found  that  the  Indian  law  is  want- 
ing in  many  points  of  importance.  In  such  cases  much  help 
may  be  gained  from  a  study  of  the  more  complete  Forest  Codes 
of  fenropean  countries.  Forests  in  India  are  in  many  ways 
constituted  differently  from  forests  in  Europe.  The  State  is 
the  general  owner  of  unoccupied  or  waste  lands,  but  the  rights 
of  private  persons  differ  from  place  to  place.  It  thus  results 
that  forests  are  of  three  kindsy  firstly ,  those  which  belong  absolutely 
to  Qovemment ;  secondly j  those  in  which  the  land  is  the  properiy 
of  Government,  but  in  which  individuals  have  rights  of  user  in 
various  degrees  ;  thirdly,  those  in  which  Government  has  relin- 
quished the  proprietary  right  but  retains  some  other  right,  as  of 
management  or  of  levying  fees.  The  proper  constitution  of  a 
forest  estate  requires  that  the  estate  be  demarcated  ;  that  the 
rights  and  interests  of  all  persons  as  against  Government  be 
ascertained,  settled,  and  equitably  provided  for  ;  that  no  new 
rights  of  an  adverse  quality  be  permitted  ;  and  that  all  existing 
rights  be  so  regulated  as  to  be  enjoyed  without  injury,  and  with 
due  regard  for  the  maintenance  and  improvement  of  the  forest. 
In  India  many  forests  have  not  been  demarcated  or  settled  ;  and 
in  order  to  prevent  wanton  destruction  of  valuable  trees,  &c.,  the 
Indian  forest  laws  provide  for  the  protection  of  such  tracts  of 
land.  Mr.  Badeh-Powell  especially  emphasises  these  provisions  of 
the  law  : — 

**  People  are  apt  to  imagine  that  if  only  forests  are  left  very  much 
*'  alone  and  everyone  is  left  to  do  as  he  pleases  (dhort  of  gross  acts 
''  of  waste  and  actual  clearance  of  the  ground),  the  forest  will  cim- 
**  tifme  to  produce  all  that  is  wanted.  It  is  all  very  well  (they 
*<  think)  to  allow  a  limited  area  of  valuable  forest  to  be  '  reserved  * 
**  for  Government,  but  the  bulk  of  the  forest  must  be  left  unre- 
'*  stricted  to  supply  the  wants  of  the  people.  It  cannot  be  too  clearly 
**  stated  that  such  a  view  is,  without  the  smallest  qualification, 
"  erroneous.    The  provisions  regarding  protected  forests  are  in  no 
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^  way  tufficient  to  ucure  a  penncment,  still  less  an  improving  fmrtMi 
^'productions  nor  are  they  designed  to  effect  snch  an  object.  Thej 
^  only  aerve  to  prevent  rapid  deterioration  of  the  growth  in  places 
"where  the  conditions  are  yet  nndereloped,  and  permanent  forests 
**  cannot  yet  be  decided  on  "—page  99. 

The  next  point  to  be  considered  is  the  limitations  to  which  the 
rights  of  user  over  Government  forests  are  subject.  The  essen- 
tiaJ  principle  is  that  the  rights,  not  being  rights  of  ownership, 
must  be  exercised  within  due  limits  and  may  be  regulated  accord- 
inglv.  No  right  of  user  can  authorise  destruction  of  or  injury 
to  tne  property  over  which  it  is  exercised  ;  and  this  provision  is 
particularlv  necessary  in  the  case  of  Government  property  which 
exists  for  the  public  benefit,  brings  revenue  into  the  Treasury, 
and  is  profitable  to  trade  and  commerce.  Forest  rights  must 
suffer  such  limitation  as  may  be  necessary  to  secure  the  mainte- 
nance of  the  forest  in  a  satisfactory  state,  and  to  allow  of  a 
proper  standard  of  management.  Mr.  Baden-Powell  considers 
at  great  length  the  various  kinds  of  forest  rights,  and  the  extent 
to  which  each  should  be  limited.  We  cannot  here  follow  him 
into  details,  and  must  refer  the  reader  to  the  original  work  to 
obtain  any  further  information  which  he  may  require. 

When  a  permanent  forest  estate  (a  reserved  forest)  is  to  be 
constituted,  various  preliminary  steps  are  necessary.  The  inten- 
tion of  Government  must  be  officially  notified,  fresh  clearances 
must  be  forbidden,  and  the  persons  residing  in  the  neighbourhood 
must  be  invited  to  bring  forward  all  claims  or  objections  which  they 
mav  have  to  make.  Then  a  Settlement  of  Rights  is  drawn  up, 
and  forms  a  permanent  record  of  all  rights  of  whatever  kind 
affecting  the  forest  in  question.  Mr.  B^en-Powell  states  with 
great  precision  the  whole  procedure  involved,  and  the  exact 
nature  of  each  right  which  can  be  claimed.  In  our  opinion  this 
forms  the  most  valuable  part  of  the  work.  Most  persons,  if 
they  have  any  ideas  at  all  on  the  subject,  have  ideas  which  are 
vague  and  fragmentary.  There  can  be  no  further  excuse  for 
sucn  a  state  of  mind,  for  even  a  cursory  glance  at  Mr.  Baden- 
Powell's  pages  is  of  value,  while  diligent  perusal  will  make  the 
student  acquainted  with  all  that  can  be  said  on  the  matter. 

We  have  not  space  to  reproduce  any  further  portions  of  the 
Manual  of  Jurisprudence.  It  must  suffice  to  state  that  the  out- 
lines given  above  cover  only  the  first  half  of  Mr.  Baden-PoweU*s 
book.  The  rest  is  occupied  with  subjects  of  great  interest  and 
importance,  and  the  concluding  portion  contains  very  exhaus- 
tive analvses  of  aU  the  principal  Acts  (Penal  Code,  Criminal 
and  Civil  Procedure,  Stamps,  Registration,  Ac.)  with  which  the 
Forest  officer  is  likely  to  be  concerned.  The  Chapter  on 
Criminal  Procedure  is  especially  to  be  commended,  and  we 
recommend  it  to  the  notice  of  Porest  officers  of  all  grades.  In 
conclusion,^  we  have  to  thank  Mr.  Baden-Powell  lor  another 
work  certain  to  be  of  great  and  permanent  value. 
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FOREST  ADMINISTRATION  REPORT  OF  THE  NORTH- 
WESTERN PROVINCES  AND  OUDH,  1881-82. 

Otjb  readers  are,  "we  imagine,  more  likely  to  expect  a  review 
of  1882-83  rather  than  of  1881-82,  but  the  report  which  we 
are  now  considering  has  long  awaited  space  in  our  columns 
for  our  usual  few  short  remarks,  and  so  we  think  it  best  not  to 
leave  these  remarks  unrecorded.  The  North- Western  Provinces 
and  Oudh  Report  is,  in  itself,  now-a-days  such  a  large  volume, 
that  any  notice  of  it  which  can  be  made  to  touch  upon  the 
points  most  likely  to  be  of  interest  to  our  readers  is  in  itself  a 
work  of  considerable  labour.  The  Government  review  alone  is 
a  full  account,  19  pages  long,  while  the  difference  between  the 
ihree  Conservator  s  xleports  is  very  striking.  That  of  the 
Central  Circle  is  remarkable  for  brevity,  but  stdl  affords  a  large 
amount  of  information  ;  that  of  the  Oudh  Circle  is  very  long 
and  diffuse,  and  much  space  is  taken  up  by  investigations  which, 
in  our  opinion,  would  better  have  found  a  place  in  our  pages,  or 
in  a  separate  ofRcial  memorandum  ;  while  the  School  CHrcle 
observes  a  judicious  mean  between  the  two.  After  reading 
through  the  reports,  we  cannot  help  thinking  that  they  are 
getting,  as  in  some  other  provinces,  too  detailed,  and  begin- 
ning to  overstep  the  limits  to  which  such  yearly  reports  are 
usually  supposed  to  be  confined. 

Long  discussions  on  the  rate  of  growth  of  sdl,  bristling  with 
formidable  looking  fractions,  decimals  and  algebraic  symbols, 
speculations  on  the  cause  of  the  stunted  forms  of  some  of  our 
forest  trees  observable  in  the  hot  weather  ;  remarks,  not  in  the 
very  best  taste  possible,  on  the  question  of  drained'  verms  ^un- 
trained '  officers,  a  subject  which  we  hoped  was  beginning  to  be 
lost  sight  of  by  the  closer  rivetting  of  the  bonds  of  good  fellow- 
ship between  the  two  classes,  and  by  a  reorganized  staff  afford- 
ing good  prospects  for  both ;  and  urgent  representations  of  the 
hardships  incurred  by  favourite  forest  officers  who  have  not 
been  promoted  as  often  as  they  would  like  :  all  these  are  mat- 
ters  not  for  an  Annual  Administration  Report,  which  is  of  little 
value  if  not  clear,  concise  and  to  the  point,  but  for  special 
articles  in  our  pages,  or  special  reports  to  Government.  Both  in 
the  Geological  Survey  and  the  Meteorological  Department,  the 
Annual  Report  is  a  short,  clear  account  of  the  progress  made 
during  the  year,  while  separate  Memoirs  are  published  giving 
the  results  of  professional  experience,  and  the  papers  which 
record  new  discoveries  and  new  suggestions.  In  the  Forest 
Department  the  'memoirs'  are,  we  think,  we  may  say  it,  in  our 
pages,  and  we  would  invite  Captain  Wood  to  help  us  to  make  the 
contents  of  our  monthly  publications  more  original,  while  giving 
greater  publicity  to  his  valuable  researches  on  rate  of  growth, 
and  the  kindred  interesting  subjects  of  the  reproduction  of  sU 
and  sisBti. 

Digitized  by  VjOOQ  IC 


418        F0BB8T  ADHINISTEATIOH  BBPOBT,  N.-W.   P.  AKD  OUBB. 

One  of  the  most  interestins  points  in  Mr.  Greig's  report,  k 
that  regarding  the  resalt  of  stues  of  timber  through  contractors 
versus  'departmental  agency/  We  quote  as  foUows  from  Mr. 
Greig's  report : — 

<<  Taking  ererything  into  consideration^  the  sjstem  of  allowing 
the  trees  to  be  converted  and  exported  by  merchants  is,  I  consider^ 
better  salted  for  the  Qarhw&l  division  than  oondncting  timber  opera- 
tions by  departmental  agency.  The  onttam  per  tree,  during  both 
years  of  the  experiments  has  been  excellent,  showing  clearly  that  the 
wood  has  not  been  wasted,  and  a  clear  profit  of  an  arerage  all  round 
rate  of  10^  annas  per  cubic  foot  (it  was  about  9}  annas  in  1880-81) 
is  a  good  price  for  only  the  second  year's  trial  of  the  new  system.  The 
rates  are  not  qaite  as  high  as  they  might  be,  they  will  be  raised  a 
little  every  year  until  we  arrive  at  the  proper  market  value  of  the 
timber,  but  this  must  be  done  very  gradually  so  as  not  to  frighten  the 
merchants. " 

And  we  are  slad  to  think  that,  as  we  have  often  urged  in 
these  pages,  the  gradual  discontinuance  of  that  departmental 
working  which,  though  often  doubtless  necessary  in  the  begin* 
ning  of  work,  is  usually  detrimental  to  proper  supervision  of 
cultural  and  professional  operations  generally^  meets  with  the 
approbation  of  the  Government  of  India. 

The  (Jhinal  bridge  in  the  Kumaun  Division  seems  to  have 
been  a  good  piece  of  work,  and  the  cost,  Bs.  1,469,  does  not 
seem  an  exorbitant  sum  for  such  an  undertaking.  Mr.  Greig 
thus  describes  the  bridge  :— 

« The  bridge  is  92  feet  above  the  bed  of  the  ravine,  80  feet 
span,  18  feet  breadth  of  roadway  clear  of  hand-rails,  and  it  has  a 
camber  of  9  inches  at  the  centre.  The  bridge  is  formed  of  10  beams 
50"  X  lO'^  X  12'  placed  on  edge  with  plain  scarf  joints  4  feet 
long  in  the  centre.  Over  these  are  scantlings  16'  x  6^  X  6^ 
notched  over  the  beams  at  right  angles,  and  over  these  are  planks 
8  inches  thick.  The  planking  is  thickly  coal-tarred  and  sanded. 
The  bridge  is  supported  by  10  stmts  80'  X  lO''  X  lO''  mortised 
into  wooden  foot-plates,  resting  on  pucka  masonry  ledges,  with  five 
straining  beams  26^^  x  10^  X  10",  butt-jointed  to  the  stmts  and 
secured  by  iron  angle  straps,  bolts  and  spikes.  The  stmts  are  hori* 
zontal  and  cross-braced  by  scantlings  S*'  x  3*  and  6*  X  5*.  The 
whole  of  the  timber  is  of  sound  sdl,  well  painted  with  coal  tar." 

As  suggested  by  the  Government  of  the  North- Western 
Provinces  in  their  review  of  the  reports  of  a  previous  year,  an 
account  of  the  influence  of  forest  reservation  and  protection  on 
the  number  of  wild  animals  is  given  by  Mr.  Greig  as  follows  : — 

<<  Forest  conservancy  has  no  doubt  caused  deer  to  increase  in  some 
parts,  but  in  these  places  there  are  no  village  crops  for  them  to  damage, 
they  live  peaceably  in  the  forests  and  are  quite  contended  with  the 
good  forage  they  get  there.  Tigers  and  leopards  have  probably  in- 
creased in  these  parts  also,  but  as  they  naturally  prefer  a  fat  deer  to 
a  thin  cow,  they  rarely  kill  cattle,  unless  some  unfortunate  beast 
walks  into  their  jaws.    I  have  known  instances  of  these  well-fed  forest 
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tigers  killiDg  a  bnffalo  or  coW,  and  not  eating  a  bit  of  it.  The  Com- 
mieeioner  of  Kumann  reported  one  instance  of  cattle  being  killed  by 
tigers  on  the  eastern  edge  of  the  Garibnlchand  forest  in  Western 
Kumann.  A  rifle  was  purchased,  and  a  natire  shikari  employed,  but 
by  this  time  the  grass  Outside  the  forest  had  been  burnt,  and  the 
tigers  had  retired  elsewhere.  A  tigress  was  killed  by  a  shooting  party 
at  this  place  at  the  latter  end  of  December. 

"  During  my  tonr  in  Eastern  Kumann  in  March  the  scarcity  of  tigers 
was  a  noticeable  fact ;  there  were  hardly  any  tracks  to  be  seen,  and 
mofit  of  the  herdsmen  whom  I  asked  said  that  they  had  never  been 
troubled  with  tigers.  Only  in  one  place  (between  Haldwani  and  Chor- 
galia)  did  I  hear  of  cattle  having  been  killed.  Tigers  which  take  to 
hunting  cattle  can  be  very  easily  destroyed  from  machdns  erecteil  n^ar 
the  carcase;  they  are  generally  very  bold  and  hardly  ever  fail  to 
retnm  to  the  kill  the  second  night,  and  this  is  the  kind  of  shooting 
which  natives  excel  in. 

**  It  is  not  generally  known  that  tigers  and  leopards  may  be  shot  at 
night  by  lantern  light.  A  lantern  furninhed  with  a  reflector,  should 
be  hung  on  the  left  side  of  the  person  sitting  in  the  mach&n^  so  that 
the  kill  can  be  plainly  seen,  and  also  the  sights  of  the  rifle  when 
raised  to  the  shonlder.  80  far  as  my  experience  goes,  it  does  not  matter 
whether  tlie  night  is  moon-light  or  dark.  Neither  tigers  nor  leopards 
seem  to  notice  the  lantern  at  all  :  they  come  up  to  the  kill  just  as 
boldly  as  if  there  was  nothing  unnatural.  I  mention  this  to  show 
that  there  need  be  no  apprehension  of  forest  conservancy  producing 
too  large  an  increase  of  tigers,  for  there  is  no  difficulty  in  destroying 
those  which  take  to  cattle.  Wild  elephants  have  increased  very  much 
of  late,  and  they  do  an  enormous  amount  of  damage  to  the  forests 
by  eating  and  destroying  immense  quantities  of  l>anilK>os,  and  knock- 
ing down  nnmbers  of  young  s^l,  khair,  and  other  trees.  Be^iiies  this, 
tliere  are  always  several  well  known  '^  rogues  "  about,  which  run  at 
every  person  they  see  and  interfere  with  our  work  a  great  deal.  Borne 
200  of  these  brutes,  in  our  small  area  of  forests  do  an  incalculable 
amount  of  damage;  and  unless  Qovernment  wishes  to  catch  them 
itself  or  make  money  outi  of  them  in  some  other  way,  I  mont  strongly 
recommend  that  we  be  allowed  to  have  them  shot  and  harassed  with 
the  object  of  forcing  them  to  leave  our  forests  altogether  and  retire 
across  the  Sirda  into  Neplil.  Bmall  and  indifferently  organized 
kheddahs  like  thone  which  used  to  come  from  Patidla,  Hanipdr,  Ka- 
shipilir,  &c.,  are  of  no  use  at  all ;  they  only  catch  the  smallest  calves, 
being  afraid  to  tackle  even  half-grown  animals.  A  klieddali  to  he  of 
any  use  in  our  forests,  should  consist  of  from  60  to  100  elephnuts 
with  five  or  six  good  fighting  khunh's,  well  appointed  with  all  the 
necessary  ropes  and  nooses,  a  sufficient  etnff  of  trackers,  gun- men 
and  sowars ;  and  the  moflt  important  point  of  all,  a  first  class  man  at 
the  head  of  it.     The  kheddah  of  the  late  Mdh&rdja  of  Balran^pur  was 

KOTB. — Why  not  lease  the  forests  aDonally  for  elephant  nooning  as  is  done 
tbroDghoat  Assam,  where  roles  are  drawn  np  to  prevent  damage  to  closed -forests^ 
and  the  meia  shikur.  as  it  is  railed,  goes  on  from  September  to  the  end  of  Jana^ 
ary,  when  there  is  little  or  no  damage  from  fires.  The  nnmber  of  elephants  wonld 
thos  soon  become  rednced,  and  those  which  esc-aped,  frightened  beyond  the  SArdai 
Is  it  too  far  for  the  Pnmia  men  to  come,  or  are  not  there  any  men  who  UDderstan4 
mila  ihikar  nearer  than  Behar  ? 
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perfect  in  those  respects,  and  consequent!/  it  captured  between  50  and 
60  elephnnts  in  the  two  years  (1873  and  1879)  it  came  to  onr  forests." 

Mr.  Greig  has  somewhat  deviated  from  the  usual  arrangement 
in  the  matter  of  his  fire-protection  report,  which  is  made  a  sp^ 
cial  matter  of  four  pages  at  the  end,  and  shows  a  yerj  creditable 
result.  We  all  know  what  a  difficult  matter  fire-protection  realljr 
is,  and  if  93*3  per  cent,  of  the  area  specially  attempted  to  be  pro- 
tected is  saved,  the  result  cannot  bj  any  means  oe  looked  upon 
as  a  failure. 

We  regret  that  we  have  no  space  to  follow  Captain  Wood 
through  the  whole  of  his  numerous  remarks  on  the  subject  of 
the  annual  rings  of  s^l  and  its  corresponding  annual  growth, 
and  so  we  shall  content  ourselves  with  the  remark  that  in  our 
opinioni  so  well  known  and  careful  an  observer  as  Mr.  .Duthie 
deserved  a  little  better  treatment  than  he  seems  to  have  received 
at  the  hands  of  the  Conservator,  Oudh  Circle.  It  is  not  eveir- 
bodv  who  has  the  time  and  inclination  to  carefully  check  tne 
aritnmetical  calculations  given  in  the  Oudh  Appendix  D.,  but  if 
some  one  who  is  well  qualified  were  to  take  up  the  matter,  it 
is  quite  possible  that  he  will  find  Mr.  Duthie  not  have  been 
wrong  in  his  results. 

Why  it  is  that  Captain  Wood  should  think  that  preliminary 
working  plans  cannot  be  yet  made  for  the  Oudh  forests,  we 
cannot  understand.  In  1874  Dr.  Schlich  made  such  a  plan  for 
the  Buxa  forests,  which  certainly  bad  not  then  been  so  many 
years  under  departmental  management  as  those  of  Oudh  have 
been,  and  that  plan  has  worked  quite  successfully,  and  is  now, 
we  suppose,  on  the  eve  of  revision.  Very  elaborate  arrange- 
ments are  not  wanted  at  all  in  a  '  preliminary '  i)lan,  and  we  are 
aure  that  if  such  can  be  applied  to  any  forests  in  Lidia,  it  cer- 
tainly ought  to  be  applied  m  Oudh. 

The  Conservator's  remarks,  in  paragraph  30,  regarding  the 
reproduction  of  sissii  forests  are  very  interesting,  and  agree  witli 
our  own  experience  so  far  that  we  have  never  &und  sissii  repro- 
duce itself  properly  on  the  old  ^ound.  Sissii  forests  must, 
we  expect,  be  regenerated  artificially  or  by  taking  new  lands, 
and  perhaps  the  best  system  to  apply  to  them  will  be  the  selec- 
tion method,  the  felled  trees  to  be  replaced  by  planted  oneSy 
which  should  not  be  too  small. 

The  experiments  in  coppicing  stunted  sfl  have  interested  us 
much,  ana  so  we  reproduce  paragraph  72  of  Captain  Wood's 
report — 

**  Some  experiments  in  coppicing  have  been  made  both  in  b£\  pole 
forests,  and  in  glades  of  stunted  sAl  local  1/ known  as  'cb&ndars.* 
In  the  sii  pole  forests,  which  have  in  nearly  every  instance  sprung 
from  coppice  shoots,  four  acres  were  taken  in  hand,  and  treated  in 
the  following  manner :  ^the  four  acres  are  contained  in  a  square  sur- 
rounded by  a  fence  and  ditch  to  keep  out  animals  in  strips  15  feet  broad ; 
all  trees  that  would  not  improve  naturally,  were  cut  flush  with  the 
gtuond  j  intermediate  strips  of  untouched  forest  were  left  45  feel 
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broad  between  the  strips  cat  oyer,  as  protection  from  snn,  frost 
and  aerial  dryness ;  foar  of  the  seTen  cnt  over  strips  were  hoed  up  to 
give  air  and  moisture  to  the  soil  and  roots,  and  to  give  any  seed  that 
fell,  a  chance  of  germinating.  80  far  the  experiment  hus  heen  sue* 
eessfnl.  It  was  cat  over  in  March,  and  new  vigorous  coppice  shoots 
are  many  feet  above  ground.  Ihey  are  in  hunches  at  present,  but  it 
is  hoped  that  the  strongest  shoot  will  eventually  take  the  lead,  and 
will  deprive  the  smaller  ones  of  nourishment,  so  that  they  will  in« 
time  wither  away,  die,  and  disappear.  In  the  'chindar'  one  acre 
only  could  be  dealt  with.  Dr.  Brandis  in  para.  106  of  his  puggestiona 
regarding  forest  administration,  N.-W.  Provinces  and  Oudh,  dated  Ist 
November,  1881,  has  described  the  peculiarities  of  the  '  ch^ndars '  of 
Piiibhft  and  Bhira.  They  exist  here  only  in  large  patches,  but 
atunted  aal  is  also  found  on  and  under  mature  sAl  forests  as  in  Bah- 
raich.  .This  stunted  sil  seldom  gets  above  4  or  5  feet  in  height, 
when  it  is  cnt  down  by  frost  or  fire.  It  may  with  protection  only, 
get  into  larger  stuff,  but  I  doubt  if  without  artificial  treatment  it  will 
ever  make  fair  forest,  and  even  then,  I  do  not  think  it  can  be  made 
available  as  timber.  But  if  we  can  get  the  trees  to  seed,  nourish 
with  their  cast-off  leaves  and  protect  with  their  live  ones  the  seedlings 
that  spring  up,  and  then  remove  the  old  stems  as  props  or  fire 
wood,  a  usefal  end  will  have  been  served.  The  stem  of  the  stunted 
8^1  runs  along  the  ground,  apparently  under  it,  but  not  really  so,  the 
earth  is  heaped  up  against  it  by  wind  and  rain ;  each  year  a  crop  of 
switches  comes  up  to  be  cnt  down  by  frost  or  fire,  and  the  stem  growa 
slowly  at  the  surface  of  the  ground,  seldom  even  getting  thicker  than 
a  man*s  arm.  The  experiment  has  been  to  cut  off  this  stem  at  the 
level  of  the  ground  above  the  tap  root,  so  as  to  give  the  new  shoot, 
which  will  rise  from  the  cut,  direct  communication  with  the  tap  root, 
instead  of  having  the  sap  circulating  through  the  gnarled  and  decayed 
horizontal  stem,  which  though  only  2  or  3  feet  long,  may  be  50  to 
100  years*  old.  I  have  known  some  of  these  '  chdndars  *  now  for 
18  years,  and  there  is  little,  if  any,  apparent  difference  in  their  jap- 
pearance.  The  new  shoots  were  appearing  above  ground  in  the  end 
of  April.  The  laud  was  dug  up  to  allow  air  and  rain  free  access. 
BAl  flowered  and  seeded  freely :  so  it  is  hoped,  the  fire  having  taken 
place  early  in  the  year,  that  some  reproduction  from  seed  has  taken 
place,  though  the  hot  winds  were  unfavorable  to  its  germination."  * 

We  shall  be  interested  to  hear  how  the  measures  taken  have 
ancceeded. 

The  work  in  the  School  Circle  seems  to  have  been  really  more 
solid  than  that  in  Ondh  ;  the  infor;nation  given  in  the  report 
showing  principally  a  steady  progress  without  any  very  speci- 
ally noticeable  features.  Organization  seems  to  have  occupied 
the  Conservator's  attention  very  considerably,  and  we  commend 
his  remarks,  on  the  necessity  of  care  to  obtiain  a  good  staff  of 
Bangers  and  avoid  untrained  ones  bei^Qg  too  hastify  appointed, 
to  the  notice  of  other  Conservators.  We  think  that  it  is  better 
to  wait  a  little  and  secure  good  men  than  to  appoint  men  not 

*  Why  not  have  made  this  more  eertsin  by  scattering  seeds  all  over  the  area? 
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properly  qualified,  who  may  eventually  be  a  great  inconvenience 
in  blocking  promotion,  and  a  great  hindrance  to  proper  profea- 
sional  work.  Major  Bailey's  action  in  regard  to  *  model  deeds  * 
must  be  most  nsefnl  and  will  obviate  the  loss  of  much  money 
and  of  many  a  suit  in  Court. 
The  financial  results  were  as  follows  : — 

Receipt..     Expenditure.      ^fgPj"^ 

Central  Circle,      ...      «,04,037      8,04,893      +1,99,144 
Oiidh         „  ...      S,  1 1,145       2,24,506      +.    86,639 

School      „  ...      2,50,911       8,86,818      -  l,S5,i>02 

Total,         ...     10,66,093      9,16,212     +  1,49,881 

the  deficit  in  School  Circle  being  explained  as  due  to  the  cost 
of  165,562  cubic  feet  of  converted  timber  taken  over  but  not 
sold  during  the  year.  The  Qovernment  of  India  do  not  view 
the  financial  results  as  being  unsatisfactorv,  and  it  must  not  be 
forgotten  that  the  School  Circle  pays  for  the  Forest  School. 

In  conclusion  we  quote  the  following  remarks  of  the  Govern- 
ment of  India  on  the  Forest  School : — 

'<  The  most  important  erent  of  the  year  was  the  completion  of  the 
arrongements  for  the  Central  Forest  School  at  Dehra  Diiu,  where  the 
first  theoretical  course  of  instruction  was  held  in  the  summer  of  1881. 
The  classes  were  attended  hj  7  apprentices,  5  proliationers,  iind  6 
officers  of  the  superior  staff  not  belonging  to  the  School  Circle. 
Bince  then  a  second  conr^e  has  been  held  in  the  summer  of  1882, 
attended  by  88  students.  His  Excellency  the  Gov emor'* General  in 
Council  considers  that  tlie  importance  of  the  institution  cannot  easily 
be  overrated,  and  he  trusts  that  it  will  be  made  use  of  on  a  large 
scale  for  the  training  of  Forest  Rangers,  or  executive  officeni,  who 
will  ultimately  form  the  mainstay  of  successful  forest  administration 
in  India,  the  absence  of  a  competent  staff  of  such  officers  being  now 
much  felt  in  most  provinces. " 

Showing  the  good  results  so  far  obtained  from  the  institution, 
which  we  chiefly  owe  to  the  energy  and  perseverance  of  our 
late  Inspector-Ueneral  Dr.  Brandis. 


BAGNERIS'  "ELEMENTS  OF  SYLVICULTURE.''* 

The  translation  of  Bagneris'  "Elements  of  Sylviculture"  has  been 
on  our  table  for  some  time,  and  it  is  only  after  a  full  consider- 
ation of  its  excellence,  that  we  would  recommend  it  to  our  rea- 
ders as  a  guide  to  the  knowledge  of  French  forest  management. 
The  bodk  has  met  with  a  very  favorable  reception  in  Great 

*  Elements  of  Bylvicaltara,  by  the  late  O.  Bagnerisy  Inspector  of  Foresti, 
ProfeMor  at  the  Forest  School  of  Nancy.  Translated  from  the  French  (2nd 
edition)  by  E.  B.  Femandes  and  A.  Smytnies,  Indian  Forest  SenrioOb  London*- 
W.  Bider  and  Son,  14,  Bartholomew  Close. 
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Britain,  and  is  now  nsed  as  a  class-book  in  the  Forestry  conrs* 
at  the  Agricnltural  College,  Cirencester,  and  although  British 
forest  management  is  principally  confined  to  coppices,  artificial 
plantations  and  game  preserves,  yet  we  can  have  no  doubt,  espe* 
cially  after  reading  M.  Boppe's  very  instructive  report,  that 
foresters  at  home  might  study  French  forestry  with  the  very 
greatest  advantage. 

In  India  we  have  not  as  yet  advanced  far  in  onr  knowledge 
of  the  proper  management  of  our  principal  species,  and  it  is 
possible  that  simpler  methods  than  those  in  vogue  on  the  Con- 
tinent of  Europe  may  suffice  for  some  time  to  come,  but  it  is 
none  the  less  true,  that  many  of  the  rules  prescribed  by  our 
author  are  of  universal  application,  and  that  a  study  of  what  is 
done  in  the  most  civilized  countries  cannot  but  be  an  immense 
help  to  all  who  wish  to  arrive  at  a  perfect  system  of  Indian 
Sylviculture.  One  of  the  most  striking  diflFerences  between  Euro- 
pean and  Indian  forests  is,  that  in  the  former  it  is  generally  neces- 
sary to  thin  the  forest  when  mature,  before  seedlings  are  pro- 
duced in  any  quantity,  whilst  in  India,  under  present  circum- 
stances, in  forests  which  have  not  been  degraded  by  fires  and 
grazing,  we  find  that  the  older  trees  usually  stand  over  a  mass 
of  seedlings,  and  seed  is  produced  in  profusion  and  with  great 
regularity,  and  when  the  parent  trees  are  far  less  advanced  in 
age  than  in  Europe.  Under  these  circumstances,  it  is  probable 
that  the  selection  method  will  be  found  preferable  to  the  method 
of  thinnings,  which  is  practiced  in  most  of  the  better  State 
Forests  in  France,  and  the  superiority  of  which  in  all  but  ex- 
ceptional cases  is  so  strongly  urged  by  our  author. 

M.  Bagneris  was  for  years  Professor  of  Sylviculture  at  the 
Nancy  Forest  School,  and  in  the  long  summer  excursions  through 
the  best  French  forests,  had  every  opportunity  of  testing  the 
practicability  of  the  theories  he  taught  so  clearly.  The  climate 
of  France,  m  general,  is  very  favorable  for  the  success  of  the 
method  of  natural  regeneration  which  our  translators  have 
termed  the  method  of  thinnings  ;  seed  years  are  pretty  frequent, 
long  protracted  drought  is  we  believe  unknown,  and  though 
frosts  are  severe  in  the  northern  and  eastern  departments,  yet 
the  beech  is  the  only  species  which  sufiers  much  from  this  cause, 
and  its  natural  reproduction  can  easily  be  secured  by  the  gradual 
removal  of  the  shelter  trees  in  the  fellings.  In  the  north  and 
centre  of  France,  the  oak  produces  timber  of  the  best  quality,  and 
this  is  an  indispensable  unit  in  the  prosperity  of  the  country,  for 
purposes  of  construction,  manufactures  and  especially  for  cask 
staves  for  the  vintage. 

We  find,  therefore,  that  M.  Bagneris  has  paid  much  atten- 
tion to  the  management  of  oak  forest,  with  its  auxiliary  species 
beech  and  hornbeam.  Silver  fir  and  Scotch  pine  also  get  a  fair 
share  of  his  attention,  and  for  the  other  principal  French  speciesi 
ipmce,  larch,  and  mountain  pine,  he  admita  tnat  the  method  of 
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thinnings  ifl  inapplicable,  and  the  selecticm  method  should  be 
maintained.  He  also  allows  that  this  is  sometimes  the  case  with 
Silver  fir,  and  the  following  extract  from  Mr.  Smythies'  notes  on 
a  visit  to  the  fir  forests  of  the  Yosges  and  Jora,  very  clearly 
illustrates  this : — 

'*  The  wind  is  the  most  dangerous  element  the  forest  officer  has  to 
contend  with,  on  this  exposed  plateau  of  the  Jaras.  In  the  8th  work- 
ing circle,  a  large  space,  containing  over  200  trees,  was  cleared  by  the 
wind  in  1880,  and  the  soil  is  now  covered  with  turf  and  brambles. 
The  crop  was  dense  high  forest  about  170  years'  old.  There  were 
very  few  seedlings  underneath,  and  now  the  whole  area  will  have  to 
be  planted  up  with  some  difficulty,  as  Silver  fir  does  not  come  up 
well  in  the  open.*' 

After  dealing  with  the  selection  method,  which  is  of  imme- 
diate application  in  India,  we  find  a  number  of  pages  devoted 
to  simple  coppice,  and  to  coppice  with  standards,  and  an  example 
given  of  a  conversion  from  the  latter  to  the  high  forest 
method. 

Amongst  the  examples  of  simple  coppice,  we  find  an  account 
of  Sartaae^  a  combination  of  coppice  with  cultivation  practised 
in  the  Ardennes,  and  which  is  really  our  familiar  jhuming  of 
the  Garo  Hills,  or  kumri  and  toungya  cultivation  of  Central 
India  and  Burmah  ;  except  that  here  the  cultivators  after  tak- 
ing what  they  require  for  their  own  purposes  generally  bum 
the  poles  as  well  as  the  branches,  and  thus  secure  a  larger 
supply  of  ashes  for  their  fields  than  the  peasants  of  the  Ardennes, 
who  look  to  the  value  of  the  forest  produce  as  well.  This,  to- 
gether with  the  cereal  crop,  is  said  to  be  worth  about  9«.  Id. 
per  acre,  a  result  which  would  we  think  be  despised  by  a  Garo, 
who  can  obtain  Rs.  5  for  a  single  load  of  cotton  from  ms  jhume, 
and  in  the  south  of  the  district  at  any  rate,  can  find  a  ready  mar- 
ket for  the  bamboos  and  poles  from  the  clearing  in  the  crowded 
villages  of  Maimensingh. 

From  the  chapters  on  the  coppice  methods,  much  matter  of 
immediate  practical  interest  to  the  Indian  Forester  may  be 
gleaned.  Sti  coppices  belonging  to  private  people  already 
exist  all  along  the  foot  of  the  Himalayas,  and  the  adoption  of 
a  few  simple  rules  would  greatly  benefit  their  proprietors,  and 
Forest  officers  should  be  in  a  position  to  advise  others  as  well  as 
to  manage  the  State  forests. 

In  Part  V.  of  the  Elements,  we  find  rules  for  locating  cuttingSi 
which  perhaps,  it  would  have  have  been  more  logical  to  include 
in  the  first  cnapter  on  general  ideas,  as  the  rules  are  of  univer- 
sal application.  The  book  concludes  with  a  chapter  on  artifi- 
cial re*stocking,  and  a  supplement  on  the  fixing  of  the  dunes, 
or  sand  wastes  between  the  Adour  and  Gironde  rivers,  and  on 
the  tapping  of  the  Cluster  pine.  From  the  former  there  is 
much  to  be  learned,  and  the  latter  may  give  us  a  clue  to  the 
utilization  of  the  large  Pinm  hngifolia  forests  of  ihe  N.^W. 
Himalayas. 
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We  have  onl j  to  add  that  the  translation  has  been  carefully 
and  faithfully  made,  and  the  greatest  pains  have  been  taken  to 
use  an  English  phraseology,  and  only  to  adopt  French  words 
when  no  equivalent  can  be  found  in  our  language  to  express 
the  corresponding  idea. 

That  this  has  been  the  practice  in  other  professions,  is  evi- 
dent from  many  words  used  in  engineering  and  the  military 
art,  and  such  words  as  exploit  and  exploitability,  already  in  use 
in  the  management  of  railways  and  mines,  should  pass  without 
objection  as  forest  terms. 

It  is  not  long  since  one  of  the  Conservators  in  Northern  India 
congratulated  himself  on  the  great  progress  made  in  his  Pro- 
vince in  spite  cf  his  officers  being  untrained  in  European  forestry, 
but  when  we  consider  that  Oudh  is  the  most  populous  country 
in  India,  and.  consequently  labor  abundant  and  cheap,  that 
the  forests  are  very  accessible,  and  that  every  kind  of  produce 
can  find  a  ready  market,  we  would  suggest  that  there  at  any 
rate  a  good  theoretical  knowledge  of  forest  management  would 
find  a  most  useful  field,  and  we  heartily  recommend  M.  Bag- 
neTis\  Manual  to  the  attention  of  any  Forest  officers  who 
may  not  have  enjoyed  the  benefits  of  the  continental  training. 
Whilst  thanking  Messrs.  Fernandez  and  Smythies  for  the  pains 
which  they  have  taken,  in  assisting  English  readers  to  form  a 
dear  idea  of  the  French  methods  of  forestry,  we  would  urge 
some  of  our  friends  from  Germany  to  follow  their  exampk| 
as  regards  some  of  the  simpler  German  works. 
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East  Indian  Fuknitukb  Woods.— Toon  'Wood  (Cedrela 
Toona)  is  light,  soft,  and  red,  and  has  no  hcartwood.  It  is  not 
eaten  by  white  ants  ;  it  is  highly  valued  and  universally  used  for 
furniture  of  all  kinds,  and  is  also  employed  for  door  panels  and 
carving.  From  Burmah  it  is  exported  under  the  name  of  "  Moul- 
mein  Cedar,"  and  as  such  is  known  in  the  English  market.  It 
there  fetches  about  Rs.  65  per  ton,  the  cost  of  cutting  and  de- 
livery being  Rs.  44,  according  to  Major  Seaton.  In  North- 
West  India  it  is  used  for  furniture,  carvings,  and  other  purposes. 
In  Bengal  and  Assam  it  is  the  chief  wood  for  making  tea-boxes, 
but  is  getting  scarce  on  account  of  the  heavy  demand.  The 
Bhutias  use  it  for  shingles  and  for  wood  carving ;  thev  also 
hollow  it  out  for  rice  pounders.  It  is,  or  rather  used  to  be 
— for  very  large  trees  are  now  rather  scarce — hollowed  out  for 
dugout  canoes  in  Bengal  and  Assam.  In  Bengal,  Assam,  and 
Burmah  it  grows  to  a  very  large  size,  trees  20*feet  girth,  with 
a  height  of  80  to  100  feet  of  clear  stem,  being  not  uncommon 
in  forests  which  have  been  only  little  worked  like  those  in  Dum- 
song  and  in  some  parts  of  the  Chittagong  Hill  Tracts. 

Chickerasi  ob  Uhikrassi  Wood  (Chikrassia  tabularis)  is  a 
large  tree,  with  bark  reddish  brown  and  deeply  cracked.  The 
heartwood  hard,  varying  from  yellowish  brown  to  reddish  brown, 
with  a  beautiful  satin  lustre ;  seasons  and  works  well,  and  is 
used  for  furniture  and  carving. 

Nagbsar  Wood  (Mesua  /erred)  has  dark  red  heartwood,  ex- 
tremely hard.  It  has  been  found  to  answer  for  sleepers  equally 
well  with  Pynkado,  but  the  cost  of  cutting  the  hard  wood,  its 
weight,  and  the  freight  from  the  Tenasserim  forests  to  Calcutta 
prevent  its  being  much  used,  as  the  total  cost  is  scarcely  cov3red 
Dy  the  price  (Rs.  5)  per  broad  gauge  sleepsr.  It  is  used  for 
building,  for  bridges,  gunstocks,  ana  tool  handles  ;  but  its  more 
general  use  is  prevented  by  its  great  hardness,  weight,  and  the 
difiiculty  of  working  it. 

PiTRAJ  Wood  (Amoora  Rohituka  f)  is  reddish,  hard,  close  and 
even-gained,  but  is  little  used.  In  Chittagong,  canoes  are  some- 
timeb  made  of  it. 

EL^NDEB  Wood  {Calaphyllum  polyanthurn)  is  light  red,  shin- 
ing, cross-grained,  and  moderately  hard.  It  is  used  largely  in 
Chittagong  for  masts,  spars  and  rafters,  and  sometimes  for 
small  boat-building  and  canoes. — Gamble' e  Manual  of  Indian 
Timberi. 
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Xal  Wood  {Diehopm  polyantha)  is  red  and  hard,  and  is  mtich 
valued  in  Cachar  and  Chittagong.  Mann  says  it  does  not  float ; 
bnt  he  must  refer  to  green-wood.  Major  Lewin  says  it  is  used 
in  Chittagong  for  making  beds,  tools,  &c.,  and  is  sawn  in  boards 
for  the  Calcutta  market. — Timber  Trades  Journal. 

There  are  large  tracts  of  virgin  Nagesar  forests  in  the  Garo 
Hills  and  other  parts  of  Assam,  and  if  the  Assam  Government 
would  imitate  that  of  the  N.-W.  Provinces  in  spending  money 
liberally  on  roads  and  timber  slides,  this  large  field  for  enterprize 
might  be  opened  out.  The  Mechis  are  most  patient  ana  ex- 
perienced wood  cutters,  and  nothing  is  wanting,  but  proper 
means  of  export ;  and  now  that  the  demand  for  railway  sleepers 
for  the  projected  North-Eastern  Frontier  Railways  is  assured, 
it  seems  a  pity  that  they  should  be  dependent  on  Europe  for 
their  sleepers,  whilst  such  vast  natural  resources  are  close  at 
hand. 

Some  Tun  logs  have  lately  been  sent  from  Dehra  Dun  to  Lon- 
don, to  Messrs.  Churchill  &  Sims,  and  realized  in  a  sale  by 
public  auction  4^^.  per  superficial  foot. 

Messrs.  Churchill  &  Sims  report  that  Tiin  resembles  West 
India  Cedar,  but  is  too  hard  to  be  used  for  the  ordinary  pur- 
poses for  which  the  latter  wood  is  imported,  namely  cigar  boxes 
and  cabinet  work. 

Regarding  a'"previou8  consignment  of  Tiin  however,  the  same 
firm  reported  that  it  would  prove  saleable  as  a  substitute  for 
Mahogany,  if  sent  in  well  squared  {heicn  not  sawn)  logs,  about  15 
inches  square  and  12  feet  and  upwards  in  length,  and  would  com- 
mand 2«.  6d.  to  3«.  per  cubic  foot.  The  price  lately  obtained, 
£18  16*.  6rf.,  forll2i  cubic  feet,  was  nearly  3«.  Sd.  per  cubic 
foot,  but  this  is  accounted  for  by  the  present  scarcity  of  West 
Indian  Cedar  in  the  London  market. 

If  Tiin  wood  can  be  delivered  in  any  large  quantity  at  Chit- 
tagong or  at  any  Burmese  port,  it  mi^bt  be  profitable  to  send 
some  trial  shipments  to  London,  though  of  course  export  from 
the  forests  of  Northern  India  is  out  of  the  question,  both  on 
account  of  the  scarcity  of  the  timber  and  local  demand  for  it, 
and  also  owing  to  the  prohibitive  charges  for  transport  by  rail  to 
the  seaports. 


Refebbing  to  the  great  difiiculties  attendant  upon  bringing 
mahogany  from  the  Mexican  forests,  a  writer  remarks  : — "  The 
natives  are  a  mixture  of  Spanish  and  Indian,  with  an  occasional 
infusion  of  negro  blood,  and  are  lazy,  deceitful,  and  treacher- 
ous, the  men  doing  but  little,  and  leaving  the  timber  cutting  to 
the  women." — Timber  Trades  Journal. 

Considering  the  superiority  of  mahogany  to  all  indigenous 
Indian  furniture  woods,  and  the  high  price,  averaging  Id.  per 
iuperficial  foot  it  fetches  in  the  London  market,  and  its  grow- 
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ing  scarcity  in  its  native  country,  it  is  strange  that  we  have 
heard  of  no  proposals  to  plant  it  out  on  a  large  scale  in  some 
of  the  eastern  districts  of  Bengal,  where  it  is  reported  to  grow 
Tigoronslj  ;  doubtless  something  has  been  done,  vide  Ckmsole's 
*^  Indian  Timbers,"  page  74,  but  by  this  time  matters  ought 
surely  to  have  gone  beyond  the  experimental  stage. 

Mr.  Gamble  states  that  the  price  obtained  in  Calcutta  for  the 
wood  of  a  number  of  mahogany  trees  about  70  years'  old,  and 
blown  down  in  the  cyclone  of  1864,  was  Rs.  3-6  per  cubic  foot. 
-[Ed.] 


BosBWOOD. — Rosewood  was  once,  says  the  Builder,  a  fashionable 
wood.  It  was  used  for  costly  furniture  and  pianofortes.  There 
is  no  information  respecting  its  first  employment ;  bat  it 
appears  certain  that  it  became  known  soon  after  the  discovery 
of  South  America.  The  wood  from  several  species  of  Dalbergia 
is  met  with  only  in  South  America.  It  seldom  attains  a 
diameter  of  more  than  8  inches,  and  is  cut  into  veneers  to  be 
used  as  a  bordering  in  inlaid  work  or  for  floors.  But  the  best 
quality  and  finest  descriptions  are  exported  from  Bio  de  Janeiro. 
The  Kio  de  Janeiro  wood  grows  to  a  good  size,  and  has  beauti- 
ful veins.  Rosewood  is  sold  by  weight ;  but  formerly  by  trunks. 
Bosewood  is,  if  properly  worked,  the  most  durable  of  wood,  may 
after  a  hundred  years'  use  be  polished  again  like  new,  is  extreme- 
ly hard  and  strong,  and  becomes  harder  with  age. — Timber 
Trades  Journal. 
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TRANSLATION  OF  M,  PUTON'S  AMENAGEMENT 
DES  FORETS. 

PART  IV. 
Determination  of  the  eapabilitf/  of  a  Forest. 

Definitions. — ^We  have  used  the  term  eapability  to  denote  the 
quantity  of  produce  which  can  be  taken  annuaUy  from  a  given 
area,  managed  under  certain  conditions,  without  allowing  it  to 
deteriorate,  or  in  other  words  without  altering  its  character. 

Land  has  no  abstractor  absolute  capability  :  the  latter  always 
depends  on  the  method  of  exploitation  to  which  the  land  is  sub- 
jected. Very  diflferent  results  will  follow  according  to  the  de- 
gree of  cultivation  which  may  be  applied.  In  a  farm  annually 
yielding  so  many  bushels  of  wheat,  and  so  many  fat  oxen,  the 
produce  will  be  at  once  diminished,  if  the  farmer  sell  the  straw 
and  the  manure,  or  if  he  modify  the  system  of  management  which 
experience  has  shown  to  be  most  productive.  In  a  high  forest, 
yielding  under  a  good  system  2  to  2^  cubic  metres  of  wood  per 
acre,  if  we  gradually  reduce  the  rotation,  we  shall  see  the  an- 
nual produce  diminish  to  the  lowest  limits  of  bushes,  and  grassy 
or  barren  plains. 

In  sylviculture,  as  in  agriculture,  the  capability  depends  on 
the  method  of  exploitation  in  the  economic  sense  which  has 
been  given  to  this  word  in  our  first  Chapter,  and  the  only  re- 
maining question  is  to  determine  the  capability  with  reference 
to  any  proposed  method  of  exploitation. 

We  nope  that  our  readers  will  excuse  a  second  reference  to 
the  definition  of  capability,  in  order  to  clear  up  any  ambiguity 
arising  from  the  use  of  terms  which  are  also  employed  in  com- 
mon parlance. 

1.  The  capability  should  be  annual^  because  the  earth  jrields 
its  fruits  annually,  and  human  wants  are  subject  to  the  same 
law.  From  this  it  does  not  follow  that  the  capability  should 
be  harvested  annually  ;  this  may  be  done  annuaUy,  biennially, 
triennially,  Ac. 

3k 
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2.  The  quantity  of  annual  produce  must  be  al\?ays  the  same, 
and  for  an  indefinite  term  of  years.  This  condition^  inseparable 
from  the  idea  of  <^pability,  may  be  expressed  by  the  phrases 
sustained  production,  and  constsmt  annual  yield. 

Sustained  production  is  then  the  condition  that  a  figure 
assigned  for  the  annual  produce  of  a  landed  estate,  exploited 
under  certain  conditions,  may  really  be  its  capability.  In  ordi- 
nary language^  the  words  "  revenue,  crop,  proauce,  rent,  produc- 
tion, yield,**  are  often  used  indiscriminately,  and  with  different 
meanmgs  according  to  circumstances,  in  legal  as  well  as  in 
forest  technicology,  yield,  produce  are  terms  applied  in  a  gener- 
al way  to  the  fruits  of  a  landed  property ;  whilst  the  terms  reve^ 
nuej  crop,  prodttctian  correspond  to  the  capability,  as  we  have 
defined  it,  with  the  condition  of  being  constant  and  annuaL 

The  word  rent  can  only  be  used  when  we  compare  the  pro* 
duce  with  the  involved  capital.  This  is  the  relation,  the  ratio 
between  the  involved  capital  and  the  revenue.  It  is  measured 
by  a  simple  figure,  the  rate  of  interest,  which  is  the  revenue  of 
one  hundred  units  of  capital. 

Statement  of  the  Problem. — When  a  proprietor  wishes  to 
frame  a  working-scheme  for  his  forest,  the  first  enquny  will 
naturally  be  regarding  the  object  for  which  the  forest  is  to  be 
maintained.  One  forest  owner  wishes  to  produce  railway 
sleepers,  for  which  wood  of  15^  inches  in  diameter  will  be 
required.  Another  wishes  to  limit  the  produce  of  his  forests 
to  props  for  mines,  and  telegraph  posts*,  for  which  trees  of 
8  inches  in  diameter  will  suffice.  Another,  the  State  for  in- 
stance, wishes  to  produce  timber  of  the  largest  dimensions  which 
the  predominant  species  of  the  forest  is  capable  of  yielding.  It 
has  Deen  ascertained,  that  trees  attain  diameters  of  15^  inches 
and  8  inches  at  the  age  of  130  and  of  50  years ;  and  ihsHt  timber 
of  the  largest  size  is  obtained  in  the  locakty  at  180  years*  130, 
50, 180  ^ears  will  then  be  the  chosen  rotations,  the  terms  of  es- 
ploitability,  which  will  give  the  proper  character  to  the  exploi- 
tation of  the  forest  considering  the  end  in  view. 

If  the  forest  is  stocked  in  such  a  manner,  as  to  adapt  itself 
to  the  object  in  view,  t.  e.,  if  the  different  standing  crops  are 
properly  graduated  in  volume,  density  and  age,  without  inter- 
ruption, tne  capability  will  be  readily  determined  by  the 
methods  of  amenagement  which  we  have  already  explained. 
But  the  case  in  question  rarely  occurs,  more  frequentiy  the  pro- 
prietor is  obliged  to  raise  or  reduce  the  number  of  years  of  the 
rotation,  and  to  modify  the  object  of  the  exploitation. 

The  annual  jrield,  as  it  has  been  determined  in  the  worldng- 
scheme,  will  gradually  improve,  if  at  first  the  forest  be  in- 
sufficiently stocked  ;  if,  however,  it  be  overstocked,  the  annual 
yield  wUl  gradually  diminish.  To  fix  an  ago  for  the  exploita** 
tion  of  a  given  forest,  and  at  the  same  time  to  seek  to  determine 
its  capability  as  a  constant  quantity,  is  then  an  insoluble  problem ; 
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and  is  only  soluble  in  the  single  and  exceptional  case  when  the 
standing  crop  coincides  exactly  with  the  age  fixed  for  exploita- 
tion. 

Fromers  of  woi^ing  plans  will,  therefore,  recognize  this,  and 
the  different  systems  we  have  expounded  will  only  ensure  a  steady 
annual  yield  after  the  lapse  of  a  certain  period  of  time.  When 
we  convert  a  coppice  into  a  high  forest,  we  know  very  well  that 
after  the  transformation,  the  capability  will  be  more  than  thrice 
that  of  the  forest  during  the  period  of  conversion.  We  must, 
therefore,  be  satisfied  with  fixing  the  capability  for  one  period 
only,  when  we  unite  the  compartments  of  the  forest  into  peri- 
odic blocks,  in  order  that,  in  the  future,  the  annual  yield  may, 
in  the  fullest  manner  possible,  satisfy  the  condition  of  being 
steady  and  sustained. 

Such  therefore  is  the  limited  scope  of  the  methods  for  deter- 
mining the  capability,  when  we  are  framing  a  working  plan,  for 
a  special  object ;  and  we  can  only  satisfy  the  condition  of  a  steady 
annual  yield  to  the  extent  of  ascertaining  the  capability  for  one 
period  under  all  possible  conditions,  with  the  future  hope  of 
rendering  it  constant,  as  long  as  the  object  held  in  view  by  the 
aminagiste  is  adhered  to. 

But  very  often,  and  as  long  as  the  object  of  the  working- 
scheme  has  not  been  attained,  this  condition  of  a  steady  annual 
yield  may  remain  unsatisfied  throughout  several  periods.  Oc^ 
casionally,  in  the  case  of  State  or  Communal  forests  for  in- 
stance, it  is  more  convenient  for  the  proprietor  to  put  off  the 
realization  of  a  portion  of  the  production  which  the  working 
scheme  yields,  or  to  realize  it  more  rapidly,  as  in  the  case  of 
most  private  owners.  A  forest  proprietor  cannot  at  once  in- 
crease the  yield  of  a  poorly  stocked  forest,  as  a  farmer  can  do 
in  the  case  of  an  overworked  farm,  by  buying  manure,  and  in- 
creasing the  number  of  his  cattle.  For  the  former,  only  cash  is 
wanting,  whilst  for  the  forester,  economy  and  a  sufficient  lapse 
of  time  are  absolutely  necessary. 

The  problem  of  determining  the  capability  for  a  gwm  time 
in  a  forest  worked  with  a  certain  object  in  vieWy  has  therefore 
been  disposed  of  in  the  preceding  chapters  ;  it  is  only  one  of 
the  questions  of  the  working-scheme,  and  not  by  any  means 
the  most  important  of  them,  and  we  need  not  go  back  to  it 
again. 

The  problem  which  we  will  now  consider  is  as  follows  ^-— 

Givena  certain  forest j  to  determine  its  capability ^  t.«.,  the  mjum" 
dty  of  produce  it  can  yield  annuoXly  and  steadily  ^  without  aeterir 
orating. 

Has  this  question  any  nractical  utility,  or  is  it  only  a  purely 
theoretic  and  speculative  idea  ? 

It  is  a  sufficient  reply,  to  point  out  the  cases  where  the  law 
(of  France)  makes  it  one  of  the  conditions  of  possession  of  a 
property. 
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A  forest  right-holder  can  only  claim  the  capability  of  the 
estate  subjected  to  his  right,  and  the  proprietor  can  always 
rednce  his  claim  in  accordance  with  the  actual  state  and  capa- 
bility of  the  forest,  (Code  Forestier,  Art.  65, 112  and  121.) 

Communities  can  always  demand  from  the  forest  administra- 
tion the  complete  capability  of  their  forest  property,  but  nothing 
more,  (Code  Forestier,  Art.  112.) 

In  cases  of  dispute,  the  capability  of  the  forest  is  determined 
by  the  Civil  or  Administrative  Clourts,  (Code  Forestier,  Art. 
65  and  120.) 

The  right-holder  obKffed  by  the  Civil  Code  (Ari  578)  to  res- 
pect the  substance  of  the  immoveable  property  subject  to  his 
right,  must  limit  his  demand  to  the  capability  flf  the  forest,  as 
we  have  defined  it. 

But  many  other  cases  resemble  that  of  a  right-holder,  rights 
by  marriage  settlement,  rights  of  parents  over  the  property  of 
tneir  children,  &c.,  such  are  some  of  the  cases  which  may  occur. 
It  is,  therefore,  very  important  to  explain  what  procedure 
should  be  adopted  to  dispose  of  an  adverse  claim,  either  by  a 
friendly  compromise,  or  in  the  civil  courts. 

The  different  working-schemes  which  we  have  explained,  con- 
tain implicitly  the  solution  of  this  problem. 

We  wiU,  however,  at  once  except  forests  managed  under  the 
selection  system.  What  we  have  said  before  on  page  384, 
regarding  the  capability  of  selection  forests,  shows  clearly 
enough,  that  it  is  impracticable  to  determine  this  in  any  satis- 
factory manner.  Valuations  by  experts,  comparisons  with 
neighbouring  forests,  can  be  made,  but  that  is  all.  The  choice 
of  the  capability  will  entirely  depend  on  the  experience  and 
skill  of  the  forester  entrusted  with  its  selection. 

It  is  only  in  coppices,  and  in  regular  high  forest,  that  the 
solution  of  the  question  is  possible,  and  even  then  only  in  a  cer- 
tain decree,  and  all  that  can  be  said  is,  that  it  may  possibly  be 
solved  m  a  practical  manner. 

The  following  method  may  be  adopted  :  suppose  that  a  forest 
of  300  acres  forms  the  marriage  portion  of  a  bride,  and  that  the 
husband  wishes  to  determine  its  capability,  in  order  to  arrive  at 
a  F''^per  estimate  of  his  and  his  wife's  common  property. 

The  inventory  of  the  forest  having  been  made,  we  will  repre- 
sent the  contents  of  the  compartments  by  the  diagram  given  on 
page  238,  Vol.  VIII. 

This  inventory  completed,  and  the  compartments  having  been 
carefully  and  minutely  described  in  order  that  the  resources 
of  the  forest  may  be  thoroughly  ascertained,  the  figures  repre- 
senting the  standing  crops  of  the  different  compartments, 
accordmg  to  their  age  and  importance,  will  be  compared.  By 
ruling  a  straight  line  across  the  above  diagram,  it  will  be  found 
that  the  line  corresponding  to  the  mean  standing  crop,  will 
coincide  with  110  years,  u  e.,  that  the  forest  is  constituted  for  a 
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rotation  of  110  years,  the  period  of  exploitability,  which  we 
must  first  of  all  determine. 


Having  thus  decided,  the  length  of  the  periods  will  be  fixed 
with  reference  to  the  requirements  of  forest  growth  in  the  loca- 
lity ;  for  instance,  we  may  choose  five  periods  of  22  vears  each. 
The  compartments  will  then  be  distributed  amongst  the  periodic 
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blocks  so  as  to  render  the  latter  as  uniformly  productive  as 

Sossible,  and  the  cubic  contents  of  the  standing  timber  in  the 
rst  block  will  then  be  estimated,  in  fact  the  method  we  have 
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already  explained  for  making  a  working-sdieme  for  the  forert 
will  be  applied,  and  the  capabilitj  determined  by  iihis  procednre 
will  be  the  solution  of  the  problem. 

The  comparative  accuracy  of  the  result  will  depend  on  the 
care  with  which  the  details  of  the  operation  may  have  been 
carried  out,  and  especially  on  the  constitution  of  the  periodic- 
blocks. 

The  principal  difficulty  consists  in  tracing  the  mean  line  in 
the  diagram  of  the  compartments,  and  this  is  greatly  increased 
when  there  are  considerable  inequalities,  or  gaps,  in  the  ages  of 
the  standing  crops.  It  is  a  matter  requiring  all  a  forester's 
experience  and  tact,  and  its  solution  depends  on  a  knowledge 
of  the  local  laws  of  forest  growth,  as  well  as  a  proper  use  of  ue 
diagram.*  But  we  must  not  fall  into  the  error  of  supposing 
that  this  diagram  will  in  itself  suffice  to  solye  the  problem,  for 
it  only  accurately  represents  two  of  the  elements  which  combine 
to  form  a  standing  crop  :  age  and  area.  The  third  element,  the 
actual  condition  of  the  forest  growth,  t.  e^  the  density  and 
volume  of  the  standing  crops,  is  only  rougUy  indicated  m  the 
diagram.  The  forester  must  be  able  to  appreciate  the  condition, 
of  the  growth  and  of  the  productive  power  of  the  forest :  he 
will  make  aise  of  tables  of  rates  of  growth,  from  selected  forests 
in  the  neighbourhood,  to  fix  the  position  of  the  compensating  line, 
and  then  to  determine  the  capability  of  the  forest.  For  a 
stored  coppice,  the  same  calculation  will  be  made  for  the  coppice, 
the  stores  in  each  compartment  will  then  be  counted  according 
to  their  age,  classes,  and  as  far  as  possible  the  stumps  of  those 
which  have  been  felled,  and  from  those  data,  the  number  of 
stores  to  be  felled  annually  will  be  deduced. 

It  is  evident  that  we  cannot  here  do  more  than  indicate 
roughly  the  methods  which  the  experience  and  skill  of  a  forester 
alone  can  apply.  Whenever  any  procedure  is  to  be  followed, 
however  carefully  it  may  have  been  drawn  up,  the  person  who 
is  to  apply  it,  must,  first  of  all,  be  professionally  skilled. 

But  the  question  may  be  more  complicated  ;  at  the  death 
of  the  head  of  a  family,  it  may  be  necessary  to  determine 
what  was  the  capability  of  a  forest  at  the  time  of  the  marriage 
settlement,  in  order  to  settle  the  value  of  the  amount  to  be 
resumed  by  the  widow. 

Or  during  the  continuation  of  a  life  interest,  the  owner  may 
fear  the  efiect  of  certain  fellings  undertaken  in  the  forest,  and 
wish  to  ascertain  what  was  the  capability  of  the  forest,  before  the 
life  interest  had  commenced.  Tms  is  to  determine  the  capabi- 
lity of  a  forest  after  many  fellings  have  been  effected,  after  the 
lapse  of  many  years,  and  when  no  inventory  has  been  made  and 
no  record  of  fellings  have  been  kept  up. 

*  All  Geomctridans  know  the  problem  of  the  Srd  Book  of  Legendn  lor  r«p]«c« 
ing  a  broken  line,  by  a  stnught  one  yrhitk  is  equivalent  to  it^ 
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Similar  questions  often  arise  in  the  law-courts  ;  but  it  would 
be  too  hard  on  forestry  to  expect  a  precise  answer  to  the  ques- 
tion. The  venr  data  with  which  we  start  is  an  unknown  quan- 
tity !  The  only  possible  procedure  is  to  reconstitute  the  former 
state  of  the  forest  as  well  as  we  ean^  by  inspecting  the  recent 
fellings  and  by  comparing  them  with  the  surroundmg  compart- 
ments, using  every  possible  means  for  arriving  at  the  facts  of 
the  case.  If  successful  in  our  attempt,  if  the  documents  are 
sufficiently  clear,  and  too  long  a  period  has  not  elapsed,  a  ficti- 
tious inventorv  of  the  forest  should  be  drawn  up.  We  then 
proceed  as  beiore,  and  the  comparison  of  the  capability  thus 
ascertained  with  that  of  the  fellings  already  effected,  will  fur- 
nish the  means  of  settling  the  dispute  between  the  parties. 

This  is  the  only  practical  advice  which  can  be  given,  and  for 
the  most  part  the  question  is  insoluble.  Such  disputes  are  a 
frequent  source  of  disunion  in  families,  and  of  irritating  law 
suits.  In  order  to  avoid  them,  a  proprietor  careful  for  the 
future,  and  above  all  things  desirous  of  not  bequeathing  any 
cause  for  dispute  to  his  heirs,  will  do  well  to  prepare  proper 
working-schemes  for  his  forests,  and  to  calculate  their  capability 
in  the  way  we  have  pointed  out. 
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NOTES  PROM  REWAH. 

(  Continued  from  page  401). 

Onb  of  the  most  inieresting  parts  of  Bewah  is  the  ooimtiy  east 
of  the  S6n  and  Johilla  rivers.  The  scenery  here  is  always  pretty, 
bold^  varied,  and  sometimes  even  grand.  Comparatively  exten- 
sive tracts  of  cultivation  are  intermixed  with  forest  composed  of 
dark  glossy  Sar&i  and  feathery  bamboo ;  rivers  and  streams  are 
plentifaly  many  of  them  being  snpplied  with  perennial  springs, 
and  hills  are  always  within  sight,  some  of  which  are  sufficiently 
conspicuous  as  to  be  visible  nearly  throughout  this  part  of  the 
country. 

The  chief  among  them  is  the  Bandogarh  stronghold,  which 
all  over  Central  India  has  for  years  past  boasted  a  great  name 
for  strength  and  exdusiveness.  This  place  was  originally  the 
head-quarters  of  the  Bagh^l  Chiefs;  but  as  the  dominion  of 
the  clan  extended  northwards  over  the  richer  country  beyond  the 
Kaimurs,  the  capital  was  transferred  to  B«wah.  No  European  had 
ever  been  allowed  to  ascend  the  hill  or  to  pitch  fiis  camp  within  a 
radius  of  five  miles  from  its  base  until  after  the  death  of  the  late 
Maharajah,  when  the  Political  Agent,  as  Manager  and  Superin- 
tendent of  the  State,  thought  it  desirable  to  visit  and  inspect  the 
fortress.  I  was  invited  to  accompany  him,  and  one  morning  in 
January  1881  we  were  escorted  on  elephants,  from  our  tents  some 
four  mUes  away,  to  the  base  of  the  hill,  which  latter  it  was  neces- 
sary to  climb  on  foot.  The  hill  is  2,662  feet  above  the  sea,  of  which 
about  1,400  rises  nearly  sheer  above  the  plain.  The  approach  to 
it  leads  through  a  very  beautiful  gorge,  which  pierces  a  screen  of 
outer  and  lower  hills,  and  is  filled  with  dense  forest  of  Sardi, 
bamboo  and  wild  mango,  the  ground  being  thickly  carpeted 
with  ferns  and  moisture-loving  plants.  Having  cleared  this  gorge, 
Bandogarh  stands  boldly  out,  presenting  a  grand  mass  of  greyish 
sandstone  rock,  isolated,  and  steeply  scarped  along  its  entire 
length  with  precipices.  At  first  sight  it  would  appear  impossible 
for  any  one  to  arrive  at  the  summit  without  the  help  of  wings, 
but  the  road  or  rather  pathway  (which  consists  of  rough  steps 
hewn  in  the  rock)  gradually  winds  into  a  ravine,  which  is  then 
seen  to  cut  into  the  hill  right  up  to  its  crest,  and  to  admit  of 
being  scaled.  Half  way  up  this  ravine  our  road  was  barred  by 
a  massive  but  rather  dilapidated  gateway,  at  which  a  guard 
turned  out  and  took  charee  of  us,  and  this  too  was  considered 
the  time  for  firing  a  s«Iute — ^that  distinguished  perquisite  of 
a  P.  A«-— for  on  passing  the  gateway  a  report  thundered  out 
over  head  which  made  the  old  rock  echo  and  re-echo,  and  con- 
tinued rolling  away  among  the  neighbouring  hills  for  long  after- 
wards.   Arrived  at  the  summit^  we  passed  through  a  fortified 
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•urtain  and  gateway^  plaoed  to  defend  the  top  of  the  ravine,  on 
to  a  plateaa  and  into  the  middle  of  a  queer  looking  crowd  of 
Swashbacklers,  who  apparently  viewed  as  with  curiosity  not  un- 
mingled  with  other  feelings.  Some  of  these  gentry  had  been 
born  and  reared  on  the  hill,  and  had  never  roamed  more  than  a 
mile  or  so  on  either  side.  They  consider. themselves  the  heredi*- 
taiy  guardians  of  the  fortress,  and  as  such  receive  some  small 
privileges. 

We  wandered  about  the  plateau,  which  is  about  one  mile  long 
by  half  a  mile  broad,  but  found  nothing  to  reward  us  for  our 
steep  climb  except  an  extensive  view  of  hill  and  plain,  which  lay 
stretched  before  and  below  us  like  a  bird's  eye  map  in  relief. 
Fortifications  there  were  none,  and  the  guns,  of  which  I  think 
we  counted  some  35  of  all  sizes,  arranged  round  the  edge  of  the 
hill  and  principally  unmounted,  may  perhaps  be  judged  from  the 
fact  that  one  of  them  burst  in  firing  the  salute — jSt  uno  dUee 
amnei.  Bandogarh  in  fact  is  only  a  strong  natural  hill  fortress, 
which  it  would  be  difficult  to  take,  but  which  could  be  starved 
out  or  still  more  easily  outflanked :  it  could  have  no  purpose  ia 
real  warfare,  except  that  of  yielding  a  temporary  harbourage  to 
a  small  party  of  men,  or  of  forming  a  hiding  place  for  treasure  in 
times  of  doubt  and  danger. 

Having  thus  walked  up  to  the  top  of  the  hill  and  spied  out  the 
nakedness  of  the  land,  we  proceeded  to  the  easier  task  of  walking 
down  again ;  and  having  done  so,  were  shown  several  very  roomy 
eaves,  partly  natural  and  partly  excavated,  which  we  were  inform- 
ed had  been  occupied  by  Tippu  Sultan  and  his  followers  in  one 
of  his  expeditions  into  Hindustan,  when  passing  through  the 
Rewah  State  he  tried  to  crack  the  Bandogarh  nut,  out  only  broke 
his  teeth. 

About  12  miles  north  of  this  hill  fort,  near  the  large  village 
of  Majholi,  there  is  an  area  of  forest  30  square  miles  in  extent,  ■ 
which  lately  contained  large  numbers  of  mature  Sardi  trees  of 
fine  proportions.  But  sleeper  operations  were  successfully  carried 
on  here  for  some  years,  until  all,  or  nearly  all,  the  big  timber  has 
been  exploited.  The  cover  is  almost  entirely  composed  of  a  higher 
tier  of  Sar&i  mixed  with  Pieroearpua  marsupium,  JS^le  marmelo9, 
MiliUsa  velutina  and  Bo9weUia  tAuri/era,  and  a  lower  tier  of  good 
bamboos.  The  soil  is  very  sandy  and  unfitted  for  cultivation, 
unless  well  irrigated  or  fertilized  with  wood  ashes,  and  with  one  . 
exception,  it  is  free  of  all  rights  other  than  those  conferred  by  a 
short  lease.  A  few  large  trees  still  remain,  and  the  area  for  the 
most  part  is  well  stocked  with  small  Sarii  varying  up  to  3  feet 
girth,  which,  with  the  good  bamboo  crop,  renders  this  forest  well 
worth  some  special  protection.  Its  situation  is  alsoT  good,  being 
almost  immediately  east  of  the  Bijairagogarh  reserves  in  the 
Cratral  Provinces,  and  about  SO  miles  from  Jokai,  the  nearest 
station  on  the  East  Indian  Bailway.  Its  chief  raisan  d'etre  will 
be  to  help  supply  the  future  demand  for  timber  and  bamboos 
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from  Mylierei  northwards  to  Allahabad,  in  all  which  GOimtrjr 
there  will  soon  be  a  great  scarcity  of  the  above  material.  It 
has  been  choeen  for  a  reserve,  and  will  be  shortly  demarcated. 

Ten  miles  south  of  Bandogarh  there  is  another  very  similar 
area  containing  some  20  sqaare  miles  of  mixed  Sar&i  and  hill 
forest,  but  the  proportion  of  fairly  large  trees  is  here  greater  than 
in  the  Majholi  reserve.  The  forest  is  traversed  by  a  consider- 
able stream  and  its  tributaries,  along  which  the  SAorea  is  growing, 
while  the  hills  are  covered  with  the  common  deciduous  forest  of 
Central  India  mixed  with  bamboos.  The  southern  border  of  this 
forest  touches  the  proposed  railway  line  from  Umaria  to  Sohagpur, 
and  its  soath«westem  corner  is  only  10  miles  from  the  Umaria  coaI« 
field,  the  working  of  which,  with  the  new  railway  lines,  is  ex- 
pected to  do  great  things  for  the  State.  The  coal  of  this  place 
has  been  amuysed  and  declared  of  good  quality;  and  the  field 
though  not  so  extensive  as  that  on  the  Johilla  or  the  one  in  So- 
hagpur,  is  estimated  to  contain  28  millions  of  tons  of  workable 
materid,  while  it  is  hoped  that  the  new  system  of  railways  for 
Central  India,  which  it  is  proposed  to  connect  with  this  place, 
will  enable  the  pits  to  supply  the  coal  burnt  on  some  eight 
hundred  or  a  thousand  miles  of  line.  Iron  and  lime  are  also 
present  close  at  hand,  so  that  Umaria,  which  is  now  only  a  me* 
dium  sized  village,  has  probably  a  busy  future  in  store  for  it. 
It  is  principally  with  the  timber  demand  of  this  place  in  view 
that  the  above  Bandogarh  reserve  has  been  selected. 

The  chief  large  timber  yielding  area  of  Rewah  is  situated  in 
Sohagpur  and  Singwara,  a  considerable  distance  to  the  south- 
east  of  the  above  blocks.  Roughly  sneaking,  this  forest  is  com- 
prised between  the  river  Murna — a  tributary  of  the  Sdn-— and  the 
Maikal  hills.  It  is  not  compact  in  shape,  but  covers  the  country 
in  a  patchy  manner — long  narrow  strips  being  divided  by  culti- 
vation or  extensive  grass  lands,  the  sites  of  old  village  clearings. 
The  Sariu  is  here  nearly  pure,  bamboos  are  scarce,  and  the  balance 
of  cover  is  made  up  of  Emblica  officinalis,  SemecarpuM  Anacttrdium^ 
Butea  frandosa^  Lagerstrosmia  parvijtara  and  £o9wellia  thuriferam 
A  conspicuous  species  also,  and  one  that  was  a  stranger  to  me  on 
arrival,  is  Hymenodictyon  exeehutn^  which  in  favoured  spots  grows 
into  a  remarkably  handsome  tree,  having  leaves  quite  2  feet  in 
length. 

The  Sar£i,  and  especially  the  larger  SaWii,  is  found  on  the  Mama 
and  its  feeders,  principally  the  latter,  which  flow  northward 
from  the  Maikal  hills.  The  fine  timber  is  represented  by  indi- 
vidual trees  scattered  at  wide  intervals  over  a  krge  area,  or  situ- 
ated in  ravines  and  such  places,  to  remove  them  from  which  will 
entail  both  expense  and  labour,  and  a  large  proportion  of  them 
are  useless,  being  more  or  less  hollow  from  age,  the  practise  of 
ral  tapping  or  the  efiects  of  annual  fires.  The  best  timber  too, 
and  especially  all  such  as  was  growing  in  accessible  places,  baa 
been  already  removed  by  sleeper  oontraotors.    Thisforat  is  seat- 
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tend  oner  100  fquare  miles  of  oonntry,  but  the  forest  itself  pto* 
bably  does  not  represent  more  than  50  per  eent.  of  this  area. 

The  most  extensive  coal-field  in  India  is  believed  to  be  present 
in  this  neighbourhood.  Its  limits  have  not  been  exactly  defined^ 
bat  the  outcrops  and  dSbris  of  coal  are  so  numerous  and  plenti- 
ful in  the  adjacent  ravines  and  river  beds,  that  there  can  be* 
no  reasonable  doubt  regarding  its  capability  of  yielding  an 
enormous  output.  All  that  is  required  to  develope  the  g^eat 
mineral  resources  of  this  part  of  Bewah  is  a  demand  within  a 
paying  distance^  and  it  is  probable  that  within  a  few  years,  this 
indispensable  condition  may  be  partially  fulfilled  by  the  construe* 
tion  of  the  Nagpur  and  Calcutta  and  Kutni  and  Bilaspur  railways, 
the  former  of  which  will  travel  sufficiently  near  to  tap  tiie 
Sohagpur  coal  pits,  while  the  latter  will  be  in  actual  contact 
with  them.  The  preliminary  survey  of  both  these  lines  has  been 
completed. 

It  will  be  readily  understood  that  a  forest  situated  in  the 
▼ioinity  of  these  lines  and  coal-field  must  be  a  useful  and  valu«- 
able  property  if  capable  of  yielding  good  timber,  and  provided  its 
protection  can  be  effected  without  greatly  interfering  with  the 
extension  of  cultivation.  The  Sohagpur  and  Singwara  tract 
therefore,  because  it  answers  these  conditions,  has  been  remarked 
and  reported  on  by  the  Forest  officer,  but  unfortunately  owing 
to  difficulties  in  connection  with  the  proprietory  rights  possessed 
by  the  Chiefis  of  the  above  illajuas,  it  has  not  been  possible  to 
reserve  this  tract. 

These  districts  were  transferred  to  Rewah  from  the  old  Sagar 
and  Nerbodda  territories,  as  a  reward  for  the  good  services  per- 
formed  by  the  late  Maharajah  during  the  Mutiny.  The  local 
Chief  of  Sohagpur  had  given  trouble  to  the  Mandla  authorities, 
who  sent  troops  against  him,  blew  up  his  principal  forts,  and 
were  no  doubt  glad  to  be  rid  of  a  semi-independent  and  unruly 
neighbour.  Sohagpur  was  taken  in  hand  by  Rewah,  and  made 
to  pay  a  heavy  nuzzerdna,  besides  the  usual  chatot,  or  25  per  cent, 
on  the  land  revenue  collection  of  the  district,  in  return  for  being 
allowed  to  continue  in  possession,  while  Hantiman  Singh,  the 
chief  man  in  Singwara,  who  had  distinguished  himself  in  those 
rowdy  times,  and  been  presented  with  land  and  a  sword  of 
honour  by  the  British  Government,  was  created  by  Bewah--not 
without  a  substantial  consideration— Rajah  of  the  entire  Sing- 
wara district.  Both  of  these  Chiefs  were,  however,  among  other 
things,  made  to  yield  up  as  royal  perquisites,  all  forest  trees 
from  which  sleepers  could  be  made,  and  on  which  lac  could  be 
cultivated.  The  right  of  the  durbar  therefore  in  these  southern 
forests  consists  only  in  felling  such  trees  as  it  may  require  for 
sleeper  making;  the  land  is  taluidAri,  and  the  local  Chiefs  are 
jealoos  of  intei^erence  and  tenadous  of  their  rights  in  this  res- 
pect, and  object  to  expropriation  Im  reasonable  ternuh-»£»M  iUa 
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It  will  have  been  noted  that^  the  above  forest  areas  have  been 
chosen  more  with  the  view  of  supplying  a  future  demand,  and 
that  a  foreign  or  special  one,  than  of  providing  for  local  con- 
sumption and  the  requirements  of  the  people  of  Bewah.  The 
fact  is  that  the  latter  are  now,  and  will  be  for  many  years  to 
oomCi  most  amply  supplied  from  the  extensive  waste  land  that 
adjoins  every  village  area  below  the  Kaimurs,  and  as  it  has  been 
considered  unadvisable  at  present  to  charge  a  duty  on  forest 
material  required  for  local  consumption,  it  being  supposed  thai 
the  land  revenue  assessments  are  much  heavier  in  Rewah  than 
in  other  places,  and  that  an  additional  forest  duty  would  only 
result  in  a  future  tailing  off  in  the  bids  for  Khalsa  holdings,  the 
durbar  sees  no  way  of  protecting  extensive  areas  of  forest,  for 
the  general  benefit  of  the  people,  from  which  it  will  reap  no  im* 
mediate  or  prospective  reward. 

Hence  the  Forest  officer's  attention  when  selecting  areas  for 
special  treatment  and  protection  has  been  directed  only  to  such 
situations  as  may  be  fairly  expected  within  a  reasonable  time  to 
repay  any  money  expended  on  them. 

J.  M. 

(To  be  continued). 

RATE  OF  GROWTH  OF  TEAK  IN  BURMAH. 

TO  THE  EDITOB  OF  THE  "INDIAN  FOKBSTER.'* 

Dear  Sir,-— I  enclose  the  result  of  my  countings  of  rings  of 
teak  trees  in  the  fire-traced  portion  of  the  Mokeka  and  Beelin 
reserves  in  the  Thurrawaddy  Division,  as  they  may  perhaps  be  of 
interest  to  the  readers  of  the  "  Indian  Forester/' 

With  reference  to  a  letter  from  Mr.  Fernandez  in  a  recent 
number  of  the  "  Forester/'  I  may  remark  that,  although  there  is 
plenty  of  evidence  to  show  that  the  rings  of  teak  trees  in  Burmah 
are  annual,  there  is  node  whatever  in  favour  of  the  contrary  pro- 
position. Spurious  rings,  such  as  are  found  in  European  forest 
trees,  undoubtedly  do  occur,  and  their  existence  has  always  been 
recognized,  but  they  are  readily  distinguishable  from  true  annual 
rings,  and  even  if  undetected,  are  so  infrequent  that  they  would 
not  materially  affect  any  calculation  of  age. 

Rangoon,  16th  June,  1883.  J.  N.  Oliver. 


To  ascertiun  the  rate  of  growth  of  teak  in  the  Mokeka-Beelin 
reserve,  all  stumps  met  with  were  examined,  a  few  trees  felled, 
and  225  dominant  trees  of  different  sizes  bored  with  Pressler^a 
growth  gauge  ("  Zuwachs  Bohrer")* 

The  annual  rings  could  only  be  completely  county  on  4A 
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•tamp0,  the  majority  either  being  hollow  or  having  bands  of 
microfloopio  rings.  The  plan  of  connting  reoommended  by  Mr. 
Brandia  in  his  soggeations  of  1881  was  foand  generally  imprac- 
ticable, as  the  growth  is  so  irregnlar  that  it  is  scarcely  ever 
possible  to  read  off  the  rings  in  any  one  straight  line. 

The  following  is  an  abstract  of  the  countings  on  48  stumps  and 
butt  ends  of  logs : — 

A. — Moisi  forest  with  undergrtMtkof'ABmhwB^  polymorpha  omd 
Cephalastachyum  pergradle. 


No.  of  Tnta. 

Diameter  claML 
inehee. 

^'"iKhr''^' 

ATeni*  tffit 
yeuB. 

8 

4 
18 
17 

1  to  12 
12  to  18 
18  to  24 
24  to  82 

7-25 
16 
23 
27 

29 

68 

112 

128 

Arenge  of  87  trees,    ... 

28 

105 

IR.-^Verjf  dry  forest  on  clay  soU  witi  undergrowth  of  Dendro- 
calamus  strictus. 


Ra  of  Trees. 

Dimneter  dan, 
inches. 

ATcrege  diameter, 
inches. 

Arerage  age, 
yean. 

1 
8 
2 

12  to  18 
18  to  24 
24  to  88 

15 
24 
29 

100 
166 
229 

Average  of  6  trees,     ,., 

24 

176 

The  above  figures  must  not  be  regarded  as  true  averages  for 
all  trees  in  the  reservCi  as  the  slowest  grown  could  not  be  counted, 
but  they  hold  good  for  trees  which  have  not  undergone  any  very 
long  periods  of  suppression. 

In  the  trees  bored,  the  number  of  rings  on  the  last  inch  or  two 
of  radius  was  ascertainedj  and  from  this  was  calculated  the  cur- 
rent annual  diameter  growth,  Fiar  instance,  a  tree  16  inchea  in 
diameter  was  bored  on  four  different  sides  at  breast  height. 


Digitized  by 


Google 


Ui 


KATB  OV  OBOWTH  OV  TEAK  »  BUftXAH. 


The  first  hmng  gtre  14  riogs  to  the  list  1*9*  rsdiiiH. 
„    second  „        „   14    „        „       „    1-6* 
third     ,,        „   14    „        „       ,,    l-S" 


»i 
i» 


fourth 


11  -'^ 

19 

l» 

tl 

» 1* 

if 

9> 

ft 

„  1* 

V 

19 

99 

21* 


99 
99 
99 


The  average  diametral  increment  during  the  last  14  years  was  con- 
sequentlj  —  ==  8*7  inches,  and  the  average  annual  diameter 

growth  daring  the  )>eriod|  ^  s=  0*264  inches. 
The  following  tables  exhibit  the  results  of  the  borings: — 
A — in  Uoiit  Forest 


No.of  Tnm. 

Diuneter  clftflSi 
incluM. 

diaiMnl  inoROMat, 
inches. 

85 

1  to  12 

0-287 

65 

12  „  18 

0-229 

44 

18  „  24 

0-202 

15 

24  „  30 

0-175 

Aoeording  to  i 

tkia  the  Avenge  age  of  «  tree— 

12  inches  i 

»  dumeter  -  ^^ 

Es    60  yean. 

18     „      , 

r       »       =   M+oi 

9=    76    „ 

2*     »      , 

.       »       =    76  +  ^ 

5  =  105    „ 

80     „      , 

.       »      =  105  +  ol 

f5  -  "9    « 

B— i>i  Iky  Porat 

• 

No.  of  Tie«a. 

Diametmr  clan, 
inches. 

ATerage  animal 

diametral  incremfin^ 

inchee. 

18 

1  to   12 

0-270 

81 

12  „   18 

0-209 

17 

18  „  24 

0162   , 

6 

24  „  80 

0-105 

The  GOireBpond 
Atoee  12 

ing  eges  are— 

inchea  in  diemeter  44  jet 

rse 

„    80 

n              n       '8    » 

„             n      167    „ 
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Register  of  Teai  Stmnpe  examiud  in  the  Moheka-BeeUn  Seeerve  in 
motet  fireet  mth  undergrowth  of  BambuM  polymorph*  and  OepluJas* 
tacbynm  pergrtcUe. 


Name  of  Block 
aod  No.  of 

Compartment 


ATenge 
diame- 
ter of 
stamp, 
inches. 


No.  of 
rings. 


Bemarkii 


North  Beelin,      2 


w 

8 

n 

8 

«• 

8 

91 


16 
16 


South  Ubkebs  8 
,.   10 


n 


10 


6-76 


15 


17 


26 

16 

10 

16 
25 


19 


58 

65 

180 


104 

64 
48 

60 

128 


29   160 


A  ptrtly  snppreiBed  tree  grow- 

iBg  on  ridg»— 

at  age  of  7  years  diam.  was  4  in. 
12  II  n  II  ^  II 
1^  II  II  II  ^'5  „ 
1^     w       M       II  €*75„ 


II 


An  old  stamp  on  ridge. 


A  dominant  tree  on  ridge« 
Length  of  bole  62  feet.  Diameter  at 
lowest  branch  1 6  inches.  Length 
of  log,  with  minimum  diameter  of 
18  inches,  45  feet.  For  the  first 
80  years  the  growth  of  the  tree 
had  been  regnlar  and  good,  from 
the  dOth  to  40th  years  almost 
nil,  and  from  the  52nd  to  the  72nd 
year  there  had  been  a  similar 
period  of  slow  growth. 

An  old  log,  was  making  good 
growth  when  girdled. 

}     Trees  felled  on  snrrey  line  on 
east  boondary  of  reserye. 

An  old  stomp* 

Stnmp  of  tree  on  ridge  girdled 
in  1881— 

1st  8  inches  radios,  50  rings, 
from  8rd  to  11th,,     „   68  „ 
10  ,. 


llthtol2i 


II 
II 


Partly  dragged  logfh^ 
at  40  yeans  the  diam.  was  5  in. 
,,150        „       „  28  „ 

,,160       „        „  29  „ 
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Ayerago 

Maine  of  Block 

dUuDQ" 

n»  „^ 

•nd  No.  of 

terof 

No.  of 

BenuurkSa 

•tamp, 
incbM. 

ringa. 

f 

Becentlj  felled  logs  on  high 
lying    level    ground    at    edge 

SooUiMokeks,  10 
»       10 

25 
24 

60, 
68^ 

pyoo  galay  (Oxytefuxnthera  albo^ 

cHiata) ;  growth  of  trees  regular ; 

length  of  logs  36  feet    Minimum 

I- 

diameter  of  snudlest,  18  inches. 

»         »       11 

24 

120 

Bather  dry  forest  on  Mokeka 
and  Beelin  watershed— 
0  to    8  inch  radius,  25  rings. 
8  II  11    ,1      II      82    „ 
11  „  12    „      „      13    „ 

,.         «       11 

20 

100 

Stump  of  Nntthat  tree  in  ra- 
ther dry  forest  on  slope— later 
growth  slow. 

»         .,       12 

5 

25 

»         „        12 

27 

108 

Stump  in  valley  on  day  aoil  in 
forest  without  bamboos. 

.,         „        12 

27 

118 

Stump  on  slope  near  Ghoung. 

»        16 

24 

167 

An  old  stomp  on  high  and 
rather  dry  ridge,  grow&  Tery 

irregular. 

„         «       18 

28 

180 

Stump  of  Nutthat  tree  at  edge 
of  dry  forest— 

0  to    1  inch  radius,  18  rings. 

1  ,.    2    ,1      II       10    „ 

2  .1    8    „      „         9    „ 

8     II       ^         II             II                   9         yy 

^  II     5      II        II         18     n 

5     II        8         „             ,y                   4         „ 

8  II    7    „      „         4    „ 

7  II    8    „      „         6    „ 

8  II    9    II      ti       1^    ff 

9  II  10     ly        „         10     „   . 

10  1,11        „           1,                8        y,^ 

11  „  12       ,y          „           10       „ 

12  ,.18      y,         „           16       „ 

Digitized  by 


Google 


BATi  OV  GHOWtti  OF  TlAlt  XV  BVIUIAB. 


44ft 


.  IVftne  of  Block 

and  No.  of 

ComjMrtinent 


Arerage 
diame- 
ter of 
Btninp, 
inches. 


Naof 
rings. 


Bemarki. 


SontliMokeka^  18 
18 


99  9f 


„      18 


it  79  18 


81 


ff  91 


81 


28 

194 

24 

110 

24 

122 

27 

120 

29 

112 

28 

142 

26 

108 

The  rings  could  not  be  counted 
along  an  average  radioB. 

Stump  of  tree  girdled  in  1880 
in  rather  dry  forest. 

Do.  on  slope — ^growth  during 
last  10  years  only  1  inch  in  dia* 
meter. 

Stump  of  tree  girdled  in  1880 
on  slope — 

0  to  4  inches  radius,  22  rings. 

4  „    4  6 
4-5  „  11-5 
11-6  „  12 

DOb  do.  growth  during  last 
20  years  1*5  inch  in  diameter. 

Stump  of  recently  felled  tree  in 
yaliey  on  dry  soil  without  bam- 
boos— 
at  60  yean  diam.  was  8   in« 
„  100     „         „         27-8  „ 

Stump  of  tree  girdled  in  1874 
on  high  ridges.  Bings  could  not 
be  counted  on  average  radius — 

0  to    1     inch  radius,   7  rings* 


99 

99 

J.V 

99 

99 

99 

76 

99 

99 

99 

14 

99 

1  ,. 

2 

» 

>« 

9 

>» 

2» 

8 

n 

» 

13 

M 

«» 

4 

» 

» 

16 

» 

4,, 

5 

>» 

» 

6 

»» 

6  „ 

6 

» 

n 

17 

» 

6„ 

7 

>» 

» 

14 

>» 

7  „ 

8 

i> 

» 

15 

M 

8  „ 

9 

»> 

n 

8 

>• 

»» 

10 

»» 

n 

5 

If 

10  „ 

11 

»» 

» 

8 

it 

n  „ 

12 

» 

n 

18 

n 

12  „ 

12-6 

M 

n 

11 

n 

Do.  do.— 

0  to    1  inch  radius,    7  rings. 

8k 
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Name  of  Block 

and  No.  of 
Compartment 


Ayerage 
diame- 
ter of 
stamp, 
inches. 


No.  of 
rings. 


Bemarks. 


South  Mokeka,  21 


86 


n  » 


21 


22 


23 


24 


82 


80 


76 


120 


1  to    2  inch  radias,   9  rings. 

2  „ 
8  „ 


8 


3 
4 
5 
6 

7 
8 
9 


9„  10 

10  „  11 

11  „  12 

12  ,,  18 
18  ..  U 


V 

99 
}» 
tf 

t» 
If 

II 


II 

8 
9 

16 
9 
8 
4 
2 
8 
2 
8 

12 


Do.  do.  section  of  log  at  12 
feet  from  ground— 
0.  to     1  inch  radioSi  5  rings. 


1» 

2 

» 

II 

6 

II 

2,. 

8 

«• 

II 

5 

II 

8„ 

4 

» 

II 

7 

II 

*„ 

5 

II 

II 

8 

II 

6  „ 

6 

i» 

11 

6 

11 

6„ 

7 

II 

II 

6 

If 

7„ 

8 

11 

II 

10 

II 

8  „ 

9 

» 

II 

9 

II 

9» 

10 

II 

II 

8 

II 

10  „ 

11 

II 

II 

16 

II 

Section  of  log  20  feet  abore 
ground — ^from  SO  to  58  years,  the 
diameter  increase  was  only  2 
inches. 

Butt  end  of  log  on  ridge.  The 
log  was  actually  40  inches  in 
diameter,  but  the  rings  on  the 
last  4  inches  radius  could  not  be 
counted. 

Stump  on  high  ridge — 
0  to    1*5  inch  radius,  rings 

could  not  be  counted. 
1*5  to   4   in.  radius,  1 0  rings. 
4  II    8     ,,      „     10    „ 


8  ,.    9-7 


10 
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Name  of  Block 

and  No.  of 
Gompartment. 


Arerage 
diame- 
ter of 
atompy 
inchea. 


No.  of 

ringa. 


Bemarkik 


BoailiMokekfty  24 


80 


209 


99 

99 

24 

n 

19 

24 

ft 

99 

24 

28 
24 


25 


24 


24 


24 


80 


104 


117 


158 


70 


116 


99 
99 
99 


97  to  12  in.  mi,  10  rings. 

12     „  18-5  „      „  10 

18-5,,  16     „      „  10 

16     „  18     „      „  13 

Btomp  on  high  ridge— > 

1  in.Tad.^ 

^     M       99 

8   w    If 

^  19  99 

6  19  99 

6  99  99 

7  »  » 

8  M  W 
^  99  99 

10  „     „ 

11  „       ,9 

12  „     „ 

18     M       9J 

14  „    „ 

15  99       99 
1^     99       99 

17-6„    „ 

Btnmp  on  high  ridge. 

Ditto    ditto. 

Ditto  ditto  from  0  to  10  inches 
radius,  78  rings ;  from  10  to  12*5 
inches  radias,  44  rings. 

Stamp  on  ridge.  The  actnal 
diameter  was  24  inches,  bat  the 
rings  on  the  last  inch  radios  were 
indistiogoishable. 

Stamp  on  allayial  groond  near 
Choang.  The  increase  daring  the 
last  10  years  was  1  inch  in  ra- 
dios. 

On  steep  slope— growthregolar 
bat  latterly  slow. 


Oto 

1 

» 

2 

» 

8 

» 
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Name  of  Block 

and  No.  of 
Oompartment. 

Avenge 
diame- 
ter of 
stompi 
inches. 

Naof 
xinga. 

BemarkB. 

South  Mokeka,  24 

25 

180 

On  high  ridge.    In  the  inner 
3  inches  radios   the  rings  were 
almost  microscopic,  bnt  the  re- 
maining growth  was  regular  and 
good. 

Register  of  Teak  Stumps  examined  in  very  dry  forest  wiih  under- 
growth  of  Dendrocalnmns  striotns. 


Name  of  Block 

and  Na  of 
Compartment 


Average 
diame- 
ter of 
ttamp, 
inches. 


Naof 
rings. 


Remarks. 


Kortb  Beelin,      6 
WW  8 


»        w 


14 


w        n         15 

South  Hokeka,  10 

»       11         10 


15 


88 


24 


24 


24 


25 


100 


250 


180 


160 


160 


Old  stump  on  ridge  in  yery  diy 
forest. 

Section  of  log  18  feet  abore 
ground.  The  tree  had  attained  a 
diameter  of  20  inches  in  92  years, 
but  the  subsequent  growth  had 
been  rery  slow. 


Butt  end  of  dragged  log^ 
At  80  years  diam«  was  18  in. 
»  180      „  „      19   „ 

i»  180      „  „      24  „ 


Stump  in  rery  dry  forest  on 
ridge. 

Stump  of  tree  girdled  in  1881 
—growth  very  irregular. 

A  recent  stump  on  high  ridge-* 
From  0  to  linchrad.,  10  rings. 
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Ayerage 

Kama  of  DIock 

diame- 

No. of 
rings. 

siidNo.of 

ter  of 

Bemarks. 

Ckxmpartmenti 

stomp. 

inches. 

From  8  to  9  inch  rad.,  22  rings. 

99          ^    W  1"     M          »          11         99 

„       10    „  11      „          „            5         „ 

„       11    „12      „          „         15         „ 

91     12  >|12t„      ,9        6      „ 

Soulh  Hokeka,  15 

26 

••• 

Stump  on  clay  soil— 
From  0  to  3  inch  radius^  rings 
microscopic. 
From  3  to  12  inch  rad.,  60  rings. 
99    12  „  18    „     „    15    „ 

n        9t         16 

24 

••• 

On  clay  soil— 
0    to    14  inch  radius,  hollow. 
H  „    H    „       99    60  rings. 
4j  „  11      „        „    90    „ 

11     „12      „       „    25    „ 

„        „         18 

24 

••• 

Recently  felled  tree  on  dry  clay 
soil  without  bamboos — 

0    to    1^  inch  radius,  hollow. 
1^  „    4  in.  rings  microscopic. 

4  „    5  inch  radius,  8  rings. 

5  ,,    6    „        „    12    „ 

6  99     7     „         „     12     „ 

7  91      8      „            „      11      ,1 

8  99       ^       99             99       21       „ 

9    „  10    „       „      5    „ 

10  „  11    „        „    10    „ 

11  „12    „        „    87    „ 

J.  N.  Oliybb. 


A  LETTER  FROM  MADRAS  (No.  V). 

In  February  kst^  after  yisiting  the  Onddapah  Red  Sanders 
forests  referred  to  in  my  letter  No.  IV.,  I  marched  up  into  the 
Kumool  district.  •  Leaving  Ouddapah  by  train  early  in  the 
morning  -we  got  out  at  Wontimitta,  where  we  were  delighted  to 
find  a  cooler  and  much  more  pleasant  climate  than  in  tne  shut- 
in  sultry  atmosphere  of  Cnddapah.  At  Wontimitta,  which 
many  people  consider  shonld  haye  been  the  district  head-qnar- 
tersy  there  is  a  large  tank,  along  which  the  railway  runs  for  more 
Uum  a  mile.    It  is  surroanded  with  hills.    Some  almoat  bare  of 
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all  vegetation  "bnt  lemon  grass^  which  cattle  do  not  eat,  and 
others  covered  with  bushes  of  the  umbrella  thorn  Acacia  LatnH 
numy  and  an  occasional  Red  Sanders  or  other  sapling.  The 
acaoia  is  peculiar  to  the  dry  rocky  ground  at  the  base  <^  the  hills 
and  the  lower  hill  slopes,  and  though  pretty  when  covered  with  its 
white  blossoms  in  the  hot  weather,  makes  a  formidable  obstacle  to 
one's  riding  through  the  forests.  The  thorns  are  very  large, 
white,  in  pairs,  much  swollen  at  the  base  and  hollow,  and  they 
often  are  tenanted  by  large  black  ants,  which  run  out  to  attack 
the  intruder  who  cuts  a  branch.  It  is  probable  that  ihey  serve 
a  good  purpose  in  forestry  in  some  localities,  for  when  seedlings 
of  better  kinds  spring  up  under  them,  their  formidable  thorns, 
keep  off  the  cattle  and  allow  it  to  ^ow.  At  Wontimitta  we 
visited  the  old  temple,  the  high  carved  porch  of  which  is  a  con- 
spicuous landmark,  and  then  rode  over  the  fields  to  the  Penn^r 
nyer,  which  we  crossed  to  Sidhout.  Here,  at  the  crossing,  the 
system  of  cultivation  of  the  famous  melons  was  seen,  and  this 
cultivation  is  a  common  one  all  along  the  Penn&*  river  and  its 
great  feeders.  All  these  rivers  run  very  nearly  dry  in  the  hot 
weather,  being  scarcely  more  than  a  tnin  stream  of  water  in 
the  middle  of  a  waste  of  sand.  An  area  of  sand  is  selected,  as 
near  as  possible  to  the  water,  and  it  is  roughly  fenced  round 
with  thorns  to  keep  off  cattle.  Inside,  small  planting  pits  are 
made,  about  12  or  15  feet  apart,  and  sown  with  melon  seeds. 
Watering  is  carried  on  regularly,  and  the  result  is  a  fine  crop  in 
the  hot  weather,  reared  at  comparatively  small  expense,  without 
the  payment  of  land  rent,  and  with  a  market  easily  found,  for 
the  railway  takes  the  melons  in  a  few  hours  to  Madras.  They 
are  fine  flavoured  melons,  and  the  seed  is  said  to  have  been 
originally  brought  from  Cabul. 

Sidhout  is  a  great  place  of  sanctity  among  Hindus,  and  pos- 
sesses an  old  fo^,  which  was  one  of  those  which  gave  most  trouble 
to  Hyder  in  his  wars  with  the  Nawabs  of  Cuodapah.  The  old 
fort  is  very  picturesquely  situated  on  the  river  bank,  and  its 
strong  walls  built  of  enormous  blocks  of  stone  must  have  made 
it  difficult  to  take  in  the  days  previous  to  artillery.  Behind  it 
rise  steeply  the  first  hills  of  the  Lankamalais,  and  modern 
artillery  would  find  these  and  indeed  other  hills  of  the  neigh- 
bourhood easy  points  from  which  to  attack  the  fort.  Hound 
the  town  are  fine  groves  of  trees,  and  here  on  the  river  bank  we 
found  our  camp  fanned  by  a  cool  breeze  from  the  river^  which 
was  very  pleasant  after  the  heat  of  Ouddapah. 

The  road  northwards  from  Sidhout  passes  first  over  a  low  pass 
in  the  Lankamaki  hills,  which  here  have  a  fine  growth  of  Bed 
Sanders  above  and  thickets  of  acacias  below.  The  chief  of  these 
last  was  the  A.  Sundra,  which  very  dosely  resembles  the  well 
known  khair  (A.  Catechu)  of  Northern  IncQa,  indeed,  so  closely, 
that  it  would  be  not  easy  were  the  two  mixed  together,  to  say 
.which  was  whicL   .  Talking  of  aoaoiafi;  one  of  .the  diffionttiffl 
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in  South  Indian  forestry  is  to  say  which  is  which  of  the  many 
species  there  are  of  Acacias  and  Acacia-like  trees.  The  common 
blae-stemmed  AUnztia  amara  is  only  recognizable  from  an  Acacia 
by  its  want  of  thorns ;  Frosopis  spicigera  by  its  larger  leaflets, 
and  Didkro8tachy8  einerea  by  its  twisted  pods  and  flowers  of  two 
colours  pink  and  yellow.  The  white  bark  of  Acacia  UvjoopUoea 
is  its  chief  characteristic,  and  there  is  another  species  near  it 
with  purple  and  yellow  flowers  and  sweet  scent,  which  probably 
is  Aeada  tomerUosa.  Other  and  better  known  species  are  Acaeia 
arabicay  the  sweet  scented  A.  FamemLna  grown  in  villages,  the 
climbing  A.  Intsia  and  A.  pennata  and  the  A.  Sandra  and  A. 
Ixtironum  already  alluded  to.  Then  there  is  the  j4azmj>^n(/rcm«, 
which  is  only  indigenous  in  southern  districts  like  Tinneyelly, 
but  is  often  planted  in  the  north  as  on  the  slopes  of  the  old  forts 
of  Oooty  and  Bellary.  Let  the  pods  be  gone  and  the  flowers 
not  yet  opened,  and  perhaps  besides  let  the  tree  be  considerably 
grazed  or  lopped,  and  it  is  most  difficult  to  say  at  once  to  which 
of  the  species  mentioned  a  given  plant  belongs.  These  thorny 
plants  and  the  allied  Mimosa  make  it  exceedingly  difficult  to 
get  through  the  scrub  forests,  especially  when  the  thorns  of  the 
acacias  are  aided  by  those  of  the  Canthiumy  Zizyphus  CEnopUay 
Carissa  CarandaSy  Toddaliay  and  other  bearers  of  similar  defensive 
weapons.  The  Mimosa  is  not  that  of  Northern  India,  our  well- 
known  and  detested  M.  rubtcauHs^  but  the  allied  M.  hamafa^ 
chiefly  recognizable  by  the  curved  prickles  on  its  jointed  pod. 

After  the  pass  through  the  Lankamalais,  the  valley  of  the 
Sagelair  opens  out,  and  a  long  ride  over  very  bare  country, 
flanked  by  the  long  ranges  of  the  Yeligonda  and  Lankamalai 
hills,  and  occasionally  enlivened  by  a  patch  of  green  tank- 
cultivation  brought  us  to  Badv61,  the  chief  town  of  the  taluk  of 
the  name,  and  the  place  from  which  the  main  road  to  Nellore 
goes  off  over  the  Domdl  pass.  Here  we  found  one  of  those 
beautiful  tanks  which  are  so  common  in  the  ceded  districts,  and 
remind  one  more  of  the  scenery  of  the  Italian  lakes  than  of  any- 
thing else  in  India.  In  the  Badv^l  taluk  are  two  of  the  largest, 
those  at  Hadv^l  and  at  Poramamilla,  formed  by  filling  up  the  gaps 
in  a  long  line  of  narrow  hill  range  which  runs  parallel  to  the 
Yeligondas,  and  so  forming  hill-encircled  lakes  of  great  beauty 
when  full.  The  Yeligondas  of  Badv^l  are  fine  bold  hills,  but 
they  are  not  well  covered  with  vegetation,  though  capable  of 
improvement.  The  good  forests  are  those  of  the  lower  Nalla- 
malais  dose  to  the  north  limit  of  the  Eed  Sanders,  where  some 
vallies  at  the  foot  of  the  hills  filled  with  bamboos,  teak  and 
Haardwidda  of  fair  size  more  nearly  reproduce  the  common 
vegetation  of  Northern  India.  Here  we  found  the  export  of 
bamboo  going  on — ^the  bamboos  are  split  up  into  narrow  strips, 
bent  round  once  and  tied  together,  and  then  laden  on  the 
smallest  donkeys  it  is  possible  to  imagine — fanny  little  crea« 
tures  often  under  3  feet  high,  and  scarcely  bigger  than  the 
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goats  of  the  coitntry.  The  bamboos  completely  hide  the  little 
carriers,  and  the  effect  of  a  number  of  them  on  a  forest  road  is 
somewhat  ridioolons. 

A.  V. 

CULTIVATION  OP  THE  BEAN. 

{Faba  vulgaris^  Moench.) 

This  vegetable  is  an  annual,  and  one  of  the  oldest  cultivated 
plants  we  possess.  Some  uncertainty  exists  as  to  its  native 
habitat,  however  it  is  generally  supposed  to  be  a  native  of  Persia. 
There  are  two  distinct  classes  cultivated  in  gardens,  viz.,  the 
long  pod  and  broad  Windsor.  The  pods  of  the  former  are  from 
6  to  9  inches  long,  and  contain  from  four  to  six  medium  sized 
beans.  Those  of  the  latter  are  from  S  to  6  inches  long  and  much 
broader  than  the  long  pod,  and  generally  contain  three  flat  large 
sized  beans.  There  lEure  numerous  varieties  detailed  in  European 
nurserymen's  catalogues,  however  all  are  referable  to  either  of 
these  two  classes.  The  long  podded  varieties  are  the  most  pro- 
lific, and  succeed  best  in  this  country.  They  acclimatiae  without 
any  perceptible  deterioration  in  quality,  and  should  therefore  be 
always  grown  in  preference  to  the  broad  Windsor  sorts. 

In  the  Plains,  beans  come  in  use  about  the  middle  or  end  of 
February,  and  continue  in  season  until  the  end  of  April.  They 
should  be  sown  in  sucoesrion  from  the  middle  of  September  to 
the  end  of  October.  Two  sowings  are  sufficient  for  ordinary 
requirements,  but  when  it  is  desired  to  have  them  in  season 
for  as  long  a  period  as  possible,  three  sowings  should  be  made  at 
intervals  of  a  fortnight  between.  They  succeed  best  in  a  deep, 
rich,  and  somewhat  heavy  loam.  Where  the  soil  is  light  and 
sandy,  heavy  manuring  must  be  resorted  to  in  order  to  meet  with 
success.  I  find  the  following  to  be  a  good  and  economical  mode 
of  preparing  the  ground.  D^  trenches  I  foot  deep  and  18  inches 
wide,  at  distances  of  S  feet  apart  for  long  podded,  and  2^  feet 
for  broad  Windsor  sorts.  Half  fill  the  trenches  with  old  rich 
manure,  and  dig  or  fork  it  into  the  subsoil  at  the  bottom  of  the 
trench.  Then  fill  up  the  trenches  with  the  surface  soil  and  also 
give  it  a  liberal  supply  of  manure.  The  trenches  will  now  form 
K>w  ridges  owing  to  the  manure  and  looseness  of  the  soil.  They 
should  next  be  pressed  with  the  feet,  and  if  the  soil  is  still  above 
the  surrounding  level,  part  of  it  should  be  drawn  to  each  side, 
leaving  a  space  18  inches  wide  down  the  whole  length  of  the 
rows.  The  soil  drawn  away  may  be  left  along  both  edges  of  the 
latter  for  the  purpose  of  facilitating  the  retention  of  water  wheu 
irrigating.  The  seeds  should  be  inserted  %  inches  below  the  sms 
iace,  in  double  or  single  lines  in  each  row  at  6  inches  apart  and  the 
same  distance  between  the  lines  when  two  are  sown.  The  double 
line  is  preferable  to  the  single  one  for  the  following  reasons. 
If  the  seeds  are  imported  many  of  them  fail  to  come  up,  Md  th« 
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resulting  vacant  spaces,  besides  being  a  waste  of  groondi  give  the 
plot  an  untidy  appearance.  In  a  double  row,  vacant  spaces,  as  a 
rule,  are  not  so  numerous,  besides  the  plants  are  much  benefitted 
by  the  support  and  protection  they  afford  each  other  during 
storms* 

The  germinative  power  of  the  seeds  is  mnch  increased  by  being 
soaked  in  warm  water  for  six  or  eight  hours  before  sowing. 
Care,  however,  must  be  taken  that  they  are  not  again  dried  up  by 
being  inserted  in  hot  and  dry  ground*  When  the  latter  is  in 
the  state  mentioned,  water  should  be  given  immediately  after 
sowing,  and  the  ground  kept  damp  by  subsequent  waterings 
until  the  seedlings  appear  above  ground.  During  their  progress, 
water  should  be  freely  given,  the  ground  kept  free  of  weeds,  apd 
the  soil  frequently  stirred  between  the  plants.  When  the  flowers 
begin  to  appear,  a  slight  earthing  up  around  the  neck  of  the 
plants  is  beneficial.  When  the  stems  are  well  covered  with  flowers 
or  when  about  1^  or  2  feet  high,  the  point  of  every  shoot 
should  be  nipped  out.  If  this  is  not  done  they  will  continue  to 
grow  and  flower  without  forming  any  pods.  As  already  mention- 
ed the  lon^  pod  acclimatizes  readily.  When  seeds  for  future 
use  are  desired,  they  should  be  collected  from  the  pods  lowest 
down  on  the  stems,  as  these  are  invariably  the  largest  and  best 
developed.  The  bean  is  not  subject  to  disease  or  to  the  attacks 
of  insects  when  cultivated  on  the  plains. 

On  the  Hills — autumn  sowings  come  in  use  in  May,  and  by  suc« 
cessive  spring  sowings  beans  can  be  kept  in  season  until  August 
and  September.  A  small  sowing  should  be  made  in  October  or 
November  for  the  early  crop  of  the  following  spring.  Those  for 
the  main  crops  should  be  sown  in  succession  from  the  beginning 
of  March  to  the  end  of  May,  at  intervals  of  a  fortnight  between. 
The  mode  of  cultivation  is  the  same  as  described  for  the  Plains, 
and  need  not  again  be  detailed.  The  plants  are  sometimes  at- 
tacked by  a  species  of  Aphis  or  green  fly.  The  best  remedy  is 
frequent  syringings  with  soap  and  tobacco  water. 

W.  G. 


DEMARCATING  FOREST  RESERVES. 

In  the  April  Number  of  the  "  Indian  Forester,"  there  appeared 
a  letter  on  the  subject  of  demarcating  forest  reserves  by  means 
of  boards  nailed  to  trees.  It  may  perhaps  interest  the  writer  of 
that  letter  and  others  engaged  in  demarcation  work  to  know  the 
method  about  to  be  adop^d  in  the  Southern  Division  of  the 
Bombay  Presidency. 

The  boards  employed  are  made  of  teak,  26  inches  long,  10 
inches  broad,  and  2  inches  thick;  they  are  painted  white  with 
the  letters  in  black.  The  upper  and  lower  edges  of  the  board 
are  bevilled  (iee  Plate)  •    The  fixing  of  tiie  board  is  most  simple : 

8h 
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the  tree  is  first  of  all  deeply  flashed  so  as  to  obtain  a  smooth 
surface,  and  afterwards  two  grooves  are  cut  corresponding  to  the 
bevilled  edges  of  the  boards  and  into  which  these  latter  slide. 
Ko  nail  therefore  is  required. 

The  advantages  of  this  system  are  obvious ;  the  board  cannot 
possibly  work  loose^  nor  can  it  be  driven  out  by  the  growth  of 
the  tree.  The  sole  disadvantage  is  that  after  several  years  the 
bark  begins  to  ^row  over  the  boards  but  this  encroachment  can 
easily  be  remedied  by  cutting. 

The  boards  are  turned  out  at  the  Canara  Saw-mills  at  a  cost 
of  44  annas  each^  while  the  paintings  cutting  of  letters  and  fixing 
bring  the  total  cost  up  to  about  11  annas  per  board.  In  the 
right  hand  corner  the  designation  of  the  block  is  given,  and  in 
the  left  the  consecutive  number  of  the  board. 

The  system  has  been  already  tried  in  the  Belgaum  district  for 
several  years  past  and  with  excellent  results,  the  boards  being 
still  in  perfect  order.  In  the  Dharwar  district  the  forests  are 
demarcated  by  stone  cairns,  which  are  very  expensive,  Bb.  4i  each, 
and  require  frequent  repairs.  In  Canara  itself  the  demarcation 
is  not  yet  completed,  but  during  the  next  working  season  the 
whole  of  the  forests  will  be  demarcated  by  boards  after  tiie 
manner  I  have  just  described. 

Kendal. 


NOTE  ON  EXPERIMENTAL  PLANTATIONS  ON  USAR. 

During  December  1882,  I  visited  the  Pardilnagar  plantation 
near  Sikandra  Rao,  in  the  Aligarh  district,  and  the  seven  planta- 
tions (six  made  by  Mr.  Wilson  and  one  by  Mr.  Crook)  near  Awa. 
.  2.  The  term  "Msar^'  appears  to  be  used  by  the  natives  to 
denote  barren  wastes,  more  or  less  clothed  with  grass,  and  more  or 
less  impregnated  with  rek,  the  soil  of  which  is  unfit  for  profitable 
cultivation.  Almost  every  plot  of  ti^ar  land  has  some  patches 
of  soil  good  enough  to  grow  trees  without  any  special  prepara- 
tion, but  the  variation  in  this  respect  is  very  consiaerable,  no  two 
plots  being  alike.  A  simple  and  reliable  way  of  finding  the  good 
patches  in  an  usar  plot  is  to  stop  grazing  for  a  year,  and  then 
examine  the  ground.  On  the  good  patches  you  will  find  dii6^ 
dd6,  and  other  kinds  of  grasses;  but  on  the  bad  soil,  f.^.,  soil 
highly  impregnated  with  reA,  only  one  kind  of  grass  grows,  and 
I  have  never  found  that  grass  on  any  other  description  of  soil, 
i^.f.— By  '^good^^  Msar  soil  is  meant  soil  which  is  good  enough 
to  grow  aiar  trees  without  any  special  preparation  of  the  soU ; 
and  by  *'  bad ''  4sar  soil  is  meant  soil  so  impregnated  with  reA, 
that,  although  kiiar  will  probably  grow  if  once  well  establishedj 
the  experiments  appear  to  show  that  the  pits  in  which  the  seedlings 
are  planted  must  he  filled  with  good  soUi  so  as  to  give  the  young 
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trees  a  starts  and  enable  them  to  make  sufficiently  vigorous 
growth  to  send  their  roots  deep  down  into  the  earth  below  the  S 
or  4  feet  of  r^/i-impregnated  surface  soil.  Eleven  acres  of  the 
Pardilnagar  plantation  (which  is  on  badusar)  were  planted  in  this 
way  some  eight  or  nine  years  ago^  and  some  three-fourths  of  the 
area  is  now  densely  covered  with  kikar  trees  of  20  feet  or  more 
in  height. 

8.  The  last  two  years'  experiment  near  Awa  has  proved  that 
transplanting  strong  carefully  removed  seedlings  is  better  than 
sowing  on  bad  usar^  and  that  moderate  watering  by  trenches  is  far 
better  than  flooding.  The  Pardilnagar  plantation  was  formed  by 
4omng,  and  it  has  constantly  been  fiooded;  but  notwithstanding 
this,  it  is  a  success,  and  it  proves  pretty  conclusively  that  kikar 
trees  mil  grow  on  ''bad''  ^ar  if  the  young  trees  are  given  a  start 
by  being  planted  in  pits  filled  wkh  good  soil. 

4.  When  the  Awa  experiments  were  first  tarted,  it  was 
thought  by  many — myself  amongst  the  number — that  the  light 
shade  of  kikar  trees  would  materially  assist  the  growth  of  grass. 
The  experiments  have,  however,  proved  that  this  is  not  the  case. 
If  the  land  is  protected  from  grazing,  a  good  crop  of  grass  will 
spring  up  on  all  parts  where  there  are  grass  roots ;  and  this  isar 
grass  has  such  a  strong  tendency  to  throw  out  long  shoots,  which 
take  root  at  every  joint,  that  no  doubt  it  would  in  time  cover  all 
the  bare  patches.  This,  however,  can  be  greatly  expedited  by 
planting.  Several  of  the  very  worst  patches,  which  were  quite 
white  with  efflorescent  reh^  were  planted  withti^ar  grass  last  rains 
with  the  most  perfect  success :  every  root  seems  to  have  struck. 

5.  JJiOT  reserves— whether  reserved  for  grass  alone  or  for  grass 
and  timber  combined — must  be  fenced  and  protected ;  and  as  the 
cost  of  fencing  and  protection  and  the  prime  cost  of  the  land 
cannot  be  covered  by  sale  of  grass  alone,  it  will  be  necessary  to 
make  further  use  of  the  ground  by  planting  it  with  suitable 
trees,  if  it  is  desirable  to  make  the  scheme  remunerative.  More- 
over, trees  like  kikaf^  smi  cAounkar^  yield  a  considerable  amount 
of  cattle  fodder,  and  the  light  shade  from  them  does  not  interfere 
with  the  growth  of  grass :  therefore,  by  having  the  ground  judici- 
ously stecked  with  such  trees,  the  annual  yield  of  fodder  is  increas- 
ed, and  the  crop  of  trees  will  be  worth  from  Rs.  60  to  Bs.  1 00 
per  acre  after  from  20  to  25  years'  growth. 

6.  Allowing  that  trees  (1  allude  to  kikar  and  ehounkar  only) 
neither  promote  nor  impede  the  growth  of  grass  on  umr  land,  and 
bearing  in  mind  that  every  tree  artificially  planted  costs  a  certein 
amount  of  money,  it  will  now  be  interesting  to  consider  the  num- 
ber of  trees  to  plant  per  acre  which  will  give  the  best  return. 

7.  Neither  of  the  trees  alluded  to  are  benefited  by  being  plant- 
ed close  together :  they  prefer  plenty  of  space  on  all  sides  from 
the  very  first.    Mature  Hkar  trees  should  be  fully  40  feet  apart 

*  AcaciA  arabica.        f  FroBopiB  Bpicigeia, 
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(27  per  acre) :  ckatmiar  might  be  a  little  closer  than  that,  bat  as 
their  shade  is  denser  than  iitary  the  same  distance  will  do  for  both, 

Mr.  Bnek's  estimate  was^  I  believe,  for  lines  of  trees  20  feet 
apart,  with  the  trees  planted  at  10  feet  apart  in  the  lines,  or  218 
trees  per  acre. 

As  it  has  since  been  proved  that  tree  shade  does  not  assist  in 
promoting  the  growth  of  grass,  and  as  the  trees  have,  to  be 
thinned  to  20  feet  apart  before  they  are  large  enough  to  pay  for 
the  cost  of  their  planting  and  tending,  I  think  it  may  be  accept- 
ed as  a  standing  rule  that,  in  iisar  plantations,  trees  should  never 
be  planted  closer  than  20  feet  apart,  or  109  per  acre.  On 
"good ''  usar  I  think  it  would  be  pro/liable  to  plant  at  20  feet 
apart,  for  thinning  to  40  feet  apart  would  not  be  necessary  until 
the  trees  were  seven  to  ten  years  of  age,  and  at  that  age  they 
should  more  than  repay  their  cost.  On  "bad''  isar  the  trees 
might  be  planted  at  40  feet  apart  (27  per  acre),  and  the  money 
saved  by  planting  only  one-fourth  the  number  of  trees  should 
be  spent  on  making  the  pits  4  feet  deep  (instead  of  3),  and  filling 
them  with  good  soil,  so  as  to  give  the  seedling  a  start,  and 
convey  its  roots  past  the  rei-impregnated  surface  soil  into  the 
good  sandy  loam  subsoil. 

8.  Another  fact  which  has  been  proved  by  the  Awa  experi- 
ments is  th^Lt  flooding  is  injurious'  to  young  trees  planted  on  usar, 
and  that  the  best  way  to  give  water  is  to  lead  it  into  small  channels 
one  foot  broad  and  one  foot  deep,  running  along  the  edges  of  the 
lines  of  trees,  the  water  being  allowed  to  stand  in  the  channels 
for  several  hours,  and  percolate  into  the  pits  in  which  the  trees 
are  planted.  This  of  course  is  a  great  saving  of  water,  and  the 
further  apart  your  lines  of  trees  are,  the  less  water  you  will 
require. 

9.  Another  standing  rule  for  usar  plantations  should  be  not 
to  renew  vacancies  more  than  twice.  If  a  tree  will  not  grow  in 
a  certain  spot  after  three  trials,  it  may  be  concluded  that  it  is 
not  worth  while  to  spend  more  money  on  it,  and  the  place  should 
be  left  blank.  I  observed  instances  of  a  solitary  cAouniar  tree 
flourishing  in  the  midst  of  several  dead  iiiar  on  very  "  bad " 
4sar;  so  perhaps  it  would  be  a  good  plan,  when  several  iiiar 
have  failed  in  one  place,  to  renew  the  vacancies  with  eiauniar. 

10.  The  nurseries  for  raising  the  seedlings  should  always  be 
made  on  a  selected  bit  of  *^  good ''  soil ;  and  to  save  the  expense 
of  carriage,  which  is  considerable,  the  nursery  should  be  within 
the  plantation.  The  land  should  be  ploughed  after  the  winter 
rains,  and  again  two  or  three  times  during  April  and  May.  Sow 
the  seed  early  in  June,  and  when  the  seedlings  are  about  4 
inches  high,  which  they  will  be  by  July,  prick  them  out  in  the 
nursery  at  2  feet  apart.  These  seedlings  will  be  about  2  feet 
high,  and  fit  for  transplanting  at  the  commencement  of  the  follow- 
ing rains. 

11.  The  best  time  for  transplanting  is  during  the  first  two  or 
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tbree  weeks  of  the  rains;  bat  if  it  cannot  all  be  done  in  that  time, 
the  next  best  tim^  is  December  and  January.  Transplanting 
Ukar  and  ekounkar  requires  very  great  care.  These  trees  are 
inclined  to  throw  oat  long  roots ;  and  if  one  of  the  main  roots  gets 
isjared  daring  the  removal  of  the  tree^  that  tree  generally  dies* 
This  is  the  reason  why  ploughing  the  nurseries  is  better  than 
digging :  if  the  ground  is  deeply  dug^  the  roots  of  the  seedlings 
penetrate  to  such  an  extent  that  it  is  almost  impossible  to  dig 
them  up  without  injury. 

12.  Transplanting  should  never  be  done  when  the  soil  is  so 
dry  that  the  earth  will  fall  away  from  the  roots.  Each  seedling 
should  be  carefully  dug  out  with  a  ball  of  earth  about  9  inches 
in  diameter  and  from  2)  to  3  feet  long. 

Qrass  must  be  bound  round  the  ball  to  prevent  the  earth  falling, 
and  then  the  plant  should  be  carried  to  the  pit  by  two  men  on  a 
rough  stretcher  and  planted  at  once.  The  success  of  a  planta- 
tion depends  almost  entirely  on  the  care  bestowed  on  the  removal 
of  the  transplant  and  on  the  season  during  which  the  transplant- 
ing is  done. 

15.  One  other  fact  worth  mentioning  regarding  isar  planta- 
tions, which  has  been  proved  by  the  Awa  experiments,  is  that 
ahar  grows  very  well  on  the  hard,  bare  lowlands  so  common 
on  9ar  plains,  where  water  has  lodged  during  the  rains.  Strong 
transplants  from  2  to  S  feet  high  should  be  used,  and  they  should 
be  planted  during  December  and  January. 

O.  Obbio. 


COCHINEAL. 

TO  THE  EDITOR  OF  THE   "INDIAN  FORESTER." 

SiR,^There  are  a  great  many  cochineal  insects  in  our  forests. 
Could  you  please  tell  me  if  it  would  be  worth  while  to  collect  them 
as  '  minor  forest  produce '  ?  If  so,  how  should  they  be  preserved 
and  collected?  To  whom  should  we  appl^  in  order  to  get  a  sale 
of  them?  What  is  the  price  of  cochineal  m  England.? 

K.  I.  A. 

"  K.  I.  A.''  may  be  guided  by  the  following  facts  in  forming 
an  opinion  as  to  the  advisability  of  collecting  cochineal  as  "  minor 
forest  produce.'* 

It  has  been  calculated  that  about  70,000  insects  go  to  the 

{>ound,  and  the  price  in  London  in  June  1864  (the  only  price 
ist  we  have  at  hand)  was  from  3«.  3^.  to  4«.  4^.  per  one  lb.  of  good 
cochineal.  The  insects  are  detached  from  the  plants  by  means 
of  a  blunt  knife,  they  are  then  dipped  into  boiling  water  to  kill 
them,  and  are  finally  dried  in  the  sun.  Thus  prepared,  they  may 
be  pat  into  bags,  as  they  do  not  deteriorate  by  keeping. — [En.] 
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THE  BAGNERIS  MEMORIAL. 

TO  THE  EDITOR  OP  THE  "INDIAN  FORBSTBU." 

Sir, — Qaestions  having  been  asked  regarding  the  progress  mad^ 
in  collecting  subscriptions  for  the  Bagneris  Memorial  Fund,  I 
beg  to  state  that  the  total  amount  promised  or  subscribed  up 
to  date  by  20  officers  of  the  Forest  Department  is  Bs.  779. 

This  amount  is  not  so  liberal  as  was  expected,  bat  several 
officers  have  stated  their  intention  to  increase  their  donations, 
and  others  will  doubtless  yet  subscribe. 

Looking  at  the  matter  however  from  the  most  favourable  point 
of  view,  it  does  not  seem  probable  that  the  total  amount  likely 
to  be  subscribed' will  exceed  Rs.  1,000  or  Rs.  1,?.00,  and  under 
the  circumstances  a  bust,  which  would  cost  at  least  Rs.  2,500^ 
seems  to  be  out  of  the  question. 

Colonel  Pearson  who  has  kindly  agreed  to  arrange  all  matters 
in  connection  with  the  memorial  in  France,  suggests  that  a 
marble  medallion  of  M.  Bagneris  is  the  next  best  means  of 
carrying  out  the  proposal,  also  states  that  the  cost  of  a  good 
medallion  would  be  about  Hs.  1,250. 

If  money  is  available  a  copy  could  also  be  sent  for  the  Forest 
School  at  Dehra  Dun. 

Another  suggestion  is  to  place  a  portrait  of  M.  Bagneris  in 
the  Library  at  Nancy,  either  full  length  or  half  length,  accordii^ 
to  the  funds  available.  In  order  that  this  scheme  may  have 
something  Indian  about  it,  it  is  further  proposed  to  frame  the 
portrait  with  carved  sandal  or  other  Indian  wood. 

It  has  also  been  suggested  to  place  some  articles  of  Indian 
workmanship  in  the  Nancy  Library,  and  the  Calcutta  Exhibi- 
tion would  seem  to  be  a  good  place  to  obtain  a  collection  for 
such  articles,  but  although  this  suggestion  is  a  good  one,  still 
the  carrying  out  of  the  proposal  deviates  somewhat  from  the 
original  one,  viz.,  to  make  the  memorial  combine  the  memory 
of  M.  Bagneris  with  a  souvenir  of  the  presence  of  the  English 
students  at  the  Ecole  Foresti^re. 

Any  one  having  further  suggestions  to  offer  will  please  com- 
municate either  with  me  direct,  or  through  the  medium  of  the 
"Indian  Forester.'' 

E.  McA.  MoiR. 


JUNGLE  FIRES  SAID  TO  BE  CAUSED  BY 
ELECTRICITY. 

A  correspondent  enquires  whether  electricity  (or  "small  light- 
ning ")  in  the  grass,  could  possibly  cause  jungle  fires.    This  ia cer- 
tainly novel. 
I  have  heard  that  bamboos  rubbing  together  under  the  inffnence 
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of  the  hot  winds,  produce  fire  through  friction.  Stones  rolling 
down  the  hill  and  striking  fire  by  contact  with  other  hard 
stones  are  also  said  to  kindle  fires.  Now  there  is  another  cause 
assigned — small  lightning. 

In  no  accounts  of  the  action  of  lightning  which  I  have  read^ 
ia  there  any  mention  made  of  small  lightning.  Still  this  does 
not  exclude  the  possibility  of  its  occurring  in  the  fierce  dry  heat, 
under  a  vertical  sun.  I  remember  a  cover  over  a  tent  door  becom« 
ing  so  much  electrified  that  my  hair  turned  up  to  it,  and  electric 
sparks  came  into  my  hand  when  held  near.  There  was  no  other 
cause  to  all  appearance  at  work,  but  the  mere  heating  effect 
of  the  sun,  which  shone  upon  the  cloth  cover.  Very  much 
stronger  sparks  of  this  sort  would  be  capable  of  setting  fire  to 
dry  material,  and  it  would  be  extremely  interesting  if  such  a 
phenomenon  could  be  proved  by  actual  observation. 

H.  Waeth. 


FOREST  TREES  SUITABLE  FOR  BANGALORE. 

TO  THB  EDITOB  OF  THE  '^INDIAN  FOBESTBB." 

Sib,— I  beg  to  acknowledge  the  receipt  of  the  s£l  seeds ;  they 
had  all  germinated,  and  had  almost  one  inch  of  root,  but  I  was 
sorry  to  observe  that  the  maggots  had  got  to  them  and  caused 
some  damage. 

I  was  not  quite  prepared  for  them,  and  had  to  get  a  hasty 
nursery  ready  and  sow  them  an  hour  after  opening  the  box^  for 
they  did  not  look  at  all  healthy. 

I  shall  take  all  possible  care  of  them^  and  report  on  their  pro- 
1  from  time  to  time. 

Topes. 
Dbnkanicotta,  Salem,  1 
1st  August,  1883.      J 


GROWTH  OF  BIJA  SAL. 

TO  THB  EDITOB  OF  THB   "INDIAN  FOBESTBB." 

Beab  Sib, — ^This  is  the  statement  I  promised  you  about  growth 
of  Bija  S&l  in  Moharli. 

I  made  an  enumeration  of  trees  over  110  acres  of  Bija  forest 
in  1877.  The  proportion  of  Bija  Sfl  in  the  best  parts  was  8-80 
per  cent,  of  the  whole  crop,  and  the  proportion  of  the  classes  was 
about — 

Ist.        2nd.  8rd.  4th.  5th. 

1  5  40  100  50 

E.  D«  M.  Hoofer. 
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Diameter  6i  feet  selected  as  ayer^ 
age  diameter  for  all  1st  class  Dija 
trees,  i.e*,  6  feet  and  oyer  diameter. 

This  tree  branched  into  three  limbs 
at  top  of  first  12i  feet  log. 

The  tree  had  a  larger  crown  than 
the  others  grown  more  isolated. 
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FOREST  DEMARCATION. 

TO  THB  BDrrOB  OF  THE  "INDIAN  FOBBSTBB." 

Dbab  Sie, — In  the  July  Number  of  the  Forester  "  Toda  Bandi  '* 
appears  to  doubt  the  advisability  of  using  boards  to  demarcate 
forest  reserves,  and  certainly  the  plan  followed  by  Mr.  Falmerj 
and  described  in  your  April  Number,  does  not  appear  to  recom- 
mend itself.  In  the  south  division  of  Bombay,  boards  have  been 
used  -successfully  in  the  demarcation  of  forest  reserves. 

The  boards  are  made  of  teak  2|'  x  12'  x  V^  and  are  cut 
along  the  top  and  bottom  of  one  side  to  a  triangular  edge. 

The  section  being  as  in  figure.    This  allows  the  board  to 
dovetail  into  the  tree,  cut  to  receive  it  like  a  sliding  panel. 

In  a  short  time  the  growing  bark  firmly  fixes  the  board, 
which  lasts  as  long  as  the  tree  stands.  The  words ''  reserved 
or  protected  forest/'  as  the  case  may  be,  are  cut  into  the 
surface  of  the  board.  Of  course  this  means  of  demarcating 
forests  can  only  be  used  where  large  trees  are  to  be  found. 

The  expense  of  putting  up  the  boards  is  very  smalL 

FOEBSTIBE. 


REORGANISATION  OP  THE  FRENCH  FOREST 
DEPARTMENT. 

With  reference  to  our  Note  on  this  subject  in  the  February 
Number,  a  circular  has  been  issued  to  the  French  Conservators 
of  Forests  by  their  Director  General,  M.  Lorentz,  which  we 
have  translated  somewhat  freely,  in  order  to  make  it  more 
intelligible  to  our  readers.  It  is  always  of  the  greatest  interest 
to  know  what  system  prevails  in  France,  where  scientific  Forestry 
has  been  practised  since  the  days  of  Colbert,  and  our  readers  will 
find  much  that  is  analogous  to  the  Forest  establishments  in 
India. 

''  You  will  find  below  the  text  of  a  Oovernment  Order,  dated 
August  the  1st,  1882,  which  confirms  the  New  Organisation 
of  the  Forest  Department,  of  which  the  foundations  had  been 
laid  by  the  Minister  of  Agriculture  on  the  SlSth  of  April  preced- 
ing. The  publications  of  M.  Tassy,  late  Conservator  of  Forests^ 
have  made  known  to  you  the  spirit  and  object  of  this  much 
needed  reform. 

'^  It  was  in  fact  necessary  to  put  an  end  to  the  confusipn  of 
functions  everywhere  existing  in  our  Department ;  it  was  neces- 
sary to  suppress  divers  grades  corresponding  to  identical  duties 
as  superfluous;  and  lastly,  it  was  necessary  to  stop  the  frequent 
transfers  of  forest  oflScers,  and  to  accelerate  their  (dances  of  pro- 
motion to  responsible  posi0. 
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''  Sach  are  the  resnlts  that  we  may  be  permitted  to  expect  from 
these  reforms.  The  departmental  establishment  is  simplified. 
It  is  composed  of  Inspectors  General;  of  Conservators;  of  In- 
spectors ;  of  Ghiards  Oeneral.  It  would  seem  nsefal  to  define  sum- 
marily the  attributes  attaching  to  these  several  grades. 

**fn3peetars  General. — ^The^  represent  the  superior  administra- 
tion in  their  tours  of  inspection  in  the  provinces. 

"Visiting  the  different  forest  regions  every  year,  in  frequent 
contact  with  the  officers  of  all  grades,  and  thus  becoming  ac- 
quainted with  their  capabilites,  it  is  the  mission  of  the  Inspec- 
tors Oeneral  to  secure  unity  of  action  in  conformity  with  plans 
previously  agreed  upon. 

"In  the  intervals  between  their  tours,  as  members  of  the  Ad- 
ministrative Council  under  the  presidency  of  the  Director  Oene- 
ral, they  are  enabled,  from  a  complete  local  knowledge  to  offer 
their  opinions  on  the  proposals  made  by  forest  officers. 

"  Conservaton.^'The  Conservator's  r61e  is  to  transmit  orders  and 
to  explain  their  spirit  and  object  to  the  officers  placed  under  his 
orders.  His  attrioutes  are  not  altered,  but  the  control  of  opera^ 
tions  and  works,  which  he  used  to  exercise  in  concurrence  with 
Inspectors,  now  £edls  on  him  alone,  and  will  necessitate  a  greater 
activity  on  his  part 

"The  efficacy  of  this  control  will  besides  be  facilitated  by  the 
early  formation  of  new  forest  circles. 

'*  Inspectors. — ^The  Inspector  of  Forests  has  now  become  the 
chief  executive  officer  of  the  Department,  and  has  the  initiative 
and  responsibility  in  all  principsd  forest  operations.  He  prepares 
and  executes  plans  and  estimates  of  works.  He  directs  felUngs, 
whether  principal  or  secondary,  and  remains  responsible  for 
those,  the  execution  of  which  is  entrusted,  in  certain  cases,  to 
his  subordinates.  He  issues  all  executive  orders,  and  conducts  all 
the  correspondence.  Under  the  new  system  he  combines  the 
former  duties  of  an  Inspector,  with  most  of  those  which  hitherto 
devolved  on  Bange  officers  (cAefs  de  cantannement),  i.e.,  Sub- 
Inspector,  Ouard  Oeneral,  or  Ouard  Oeneral '  odfoinL^ 

"The  execution  of  all  these  duties  has  been  rendered  possible 
by  the  Oovemment  order  of  the  1st  of  August  last,  which  in- 
creases the  number  of  Inspectors  from  160  to  240,  and  at  the 
same  time  reduces  the  areas  of  their  charges  to  about  80,000 
acres. 

"  The  Inspector  will  be  assisted  in  his  office-work  by  a  derk, 
and  in  his  other  duties,  by  a  number  of  subordinates  irom  the 
secondary  forest  schools.  The  latter  will  serve  under  his  orders, 
in  charge  of  Banges,  with  the  title  of  Ouard  Oeneral,  and  will 
be  responsible  to  him. 

"  Guard  GeneraL-^The  Ouard  Oeneral  is  an  officer  whose  duties 
are  essentially  active,  who  should  be  as  often  as  possible  lodged 
in  a  house  belonging  to  the  Department,  and  should  keep 
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aeither  an  office  nor  offidal  papen*  He  aapplies  his  supmor 
verbally,  or  in  the  form  of  notes,  with  the  necessary  data  m 
matters  of  a  simple  natore;  he  carefoUy  sapervises  tiie  works 
in  progress  in  his  range;  he  surveys  'coupes,'  and  submits' 
sketches  of  them;  he  superintends  petty  sales  of  forest  produce, 
and  he  makes  over  timber  to  public  departments;  he  inspects 
and  estimates  the  value  of  windfalls  and  dead  wood;  with  the 
help  of  a  forester  (brigadier)  he  assists  his  Inspector  in  the 
operations  of  tree^marking,  ^reoolemefU'  (counting  stumps  of 
previous  fellings),  thinning,  and  enumeration ;  he  directs  certain 
of  these  operations  according  to  the  instructions,  and  under  the 
control  of  the  Inspector ;  in  the  actual  supervision  he  stands 
between  his  supenor  and  the  subordinate  staff  (Foresters  and 
Guards). 

'*  In  the  above  remarks  I  have  purposely  omitted  to  mention 
the  Inspector  '^  adjoint,'^  and  to  define  his  duties,  because  to  this 
grade  no  particular  functions  are  assigned. 

''In  a  not  distant  future  it  will  only  be  held  b^  young 
officers,  and  for  a  few  years  only,  until  the  expiration  of  a 
novitiate,  during  which  they  will  fit  themselves  for  the  duties 
of  Inspector,  whilst  working  as  Bange  officers,  or  in  the  special 
branches  for  working  plans,  or  ^ reboisement^  (re-stocking  of 
waste  land),  or  finally,  in  office  work.  £ut  in  the  interval,  until 
a  proper  proportion  can  be  established  between  the  number  of 
Inspectors  and  that  of  the  students  of  the  Nancy  Forest  School, 
the  title  of  Inspector  ^adjoitU^  will  be  necesrarily  borne  by 
many  officers  who  are  already  qualified  to  act  as  Inspectors. 

"  Until  it  is  possible  to  provide  for  these  officers,  and  except  ia 
the  case  of  transfers  for  their  private  convenience  or  for  the  sake 
of  the  public  service,  they  will  continue  to  act  as  Bange  officers* 
Their  charges  will,  however,  be  modified,  if  possible,  so  as  to 
comprise  one  or  several  Ranges  fCantonnemenU)  as  held  by  a 
Guard  G^eral  (of  the  New  Organisation). 

''  The  Inspectors  at  present  in  char|;e  of  Divisions  will  undertake 
the  new  lab<N:  that  the  New  Organisation  imposes  on  them,  the 
more  easily,  that  it  will  be  shared  by  an  increased  numb^  of 
intelligent  fellow- workers. 

''  In  conclusion,  I  wish  to  re-assure  officers  from  the  secondary 
schools  at  present  in  charge  of  Banges. 

''Not  only  does  access  to  the  superior  grades  remain  open  to 
them,  according  to  the  rules  in  force,  but  the  Adminiskation 
proposes  to  facmtate  their  promotion  by  allowing  them  to  attend 
the  lectures  at  Nancy  before  passing  the  final  examinations 
there.  And  finally,  the  Administration  reserves  to  itsdf  the  right 
of  giving  temporary  appointments  to  certain  Inspectorships  on 
full  pay,  to  such  Guards  General  as  may  have  given  proois  of 
real  merit,  and  whom  circumstances,  independent  of  their  own 
free  wiU,  may  have  prevented  from  undergoing  the  prescribed  tests. 
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''  In  the  flame  spirit  it  is  intended  that  in  order  to  reward 
capable  and  zealoos  Foresters,  officiating  promotion  to  certain 
posts  of  Guard  General  may  be  open  to  them^  although  they 
may  not  have  undergone  the  tests  of  passing  oat  from  the  sec- 
ondary schools. 

<'  For  the  success  of  the  reform,  I  rely  on  the  zeal  and  good  will 
of  officers  of  all  grades.  They  will  find  in  the  New  Orgauisa- 
tion  better  chances  of  promotion,  and  will  be  able  to  devote  a 
part  of  the  time  hitherto  was  spent  in  the  office  to  out-door  work. 
To  these  advantages  I  hope  that  increased  pay  may  soon  be  added, 
and  in  this  expectation  1  am  encouraged  by  the  benevolent  in* 
tentions  of  which  the  Minister  of  Agriculture  has  already  given 
us  so  many  proofii.  In  any  case,  I  can  announce  that  travelling 
allowances  will  shortly  be  better  proportioned  to  the  actual  ex- 
penses incurred  by  officers/' 
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PEOGRESS  REPORT  OF  FOREST  ADMINISTRATIOlf 

IN  THE  HYDERABAD  ASSIGNED  DISTRICTS, 

COORG  AND  AJMERE,  FOR  1881^2. 

Wjs  have  reviewed  in  previons  numbers  the  progress  made  in 
Forest  Administration  daring  1881-82  by  all  the  principal  pro- 
vinces in  India^  but  there  stifi  remain  the  districts  named  above 
which  call  for  a  brief  notice. 

I.— Thb  Htdbbabad  Assignbd  Distbiotb. 

By  the  transformation  of  certain  district  reserves  into  State 
reserves,  the  latter  have  been  increased  by  126  square  miles,  and 
the  r^-classification  of  the  former  will  probably  be  concluded  at 
an  early  date.  The  district  forests  are  being  divided  into  State 
reserves,  district  reserves,  riafmuis  (grazing  lands  for  stations 
and  large  towns),  babul  bans  and  permanent  grazing  grounds. 
It  seems  to  us  that  all  these  diflFerent  classes  of  forests  should  be 
placed  under  the  same  regulations  as  suggested  by  the  Govern- 
ment of  India,  or  unnecessary  legal  complications  will  be  sure  to 
arise.  We  have  reason  to  believe  that  a  new  survey  of  these 
forests  will  be  commenced  next  season  by  the  Forest  Survey 
Branch. 

46  miles  of  roads  in  the  Melghat,  were  completed  by  the 
Public  Works  Department,  and  road  making  will  be  steadily 
continued  in  order  to  distribute  bamboo  cutting  over  as  large  an 
area  as  possible. 

7*9  per  cent,  of  the  6,00,000  acres  attempted  to  be  protected 
were  burnt,  which  is  about  the  average  percentage  of  failures 
since  the  commencement  of  fire-protection.  Success  varied  great- 
ly, however,  in  the  di£Eerent  divisions,  from  S  per  cent,  in  the 
most  important,  the  Melghat,  to  nearly  30  per  cent,  in  the  Wun. 

Para.  16  on  this  subject,  which  runs  as  follows  is  interest* 
ing  :— 

<^  Hitherto  the  beneficial  effects  of  fire-conservancy  such  as  the 
creation  of  a  forest  soil,  increased  r^roduction,  dinunution  in  the 
rank  growth  of  grass,  &c.,  have  annually  been  recorded,  but  I  now 
have  to  bring  to  notice  an  evil  which  is  making  itself  felt  more  and 
more  every  year,  viz,^  the  enormous  increase  in  insects,  some  trouble- 
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oome  only  to  num  and  Animals,  others  injarions  to  yegetaiion.  A- 
mong  the  latter  may  be  mentioned  a  caterpillar,  whi<£  in  the  first 
break  in  the  rains,  especially  if  it  ia  a  long  one,  attacks  the  teak  tree 
in  swarms,  leaving  it  almost  bare  of  foliage,  and  thus  checking  its 
growth  to  a  serioas  extent.  Teak  seedlings,  too,  snffer  great  injury 
from  an  insect  which  buries  its  ^gs  in  the  latest  growth.  On  the 
production  of  the  lame  large  excrescences  are  raised,  and  the  leading 
shoots  ultimately  killed.  How  far  this  insect  will  affect  tiie  future 
of  the  trees  remains  still  to  be  seen.  The  "  borer  "  too,  is  becoming 
much  more  plentiful  than  formerly.^ 

Now  it  is  undoubtedly  true  that  the  conditions  favor- 
able to  forest  vegetation  are^  as  a  matter  of  course,  favorable 
to  certain  classes  of  inseots,  especially  feeders  on  the  leaves 
of  trees,  whicli  food  is  both  increased  and  preserved.  But  as 
regards  those  that  depend  for  their  livelihood  on  unhealthy 
trees  and  decaying  wood,  we  are  inclined  to  believe  that  fire- 
protection  would  lessen  their  number,  provided  a  market  could 
be  obtained  for  all  mature  timber.  It  appears,  however,  that  in 
the  Melghat  no  wood  can  be  sold  except  teak,  so  that  owing  to 
fire*protection  there  is  probably  a  large  quantity  of  decaying  and 
fallen  trees  which  cannot  be  sold,  and  are  not  burnt  as  in  former 
times.  This  evil  should  however  diminish  as  soon  as  the  forests 
get  opened  out. 

Dhya  cultivation,  we  are  glad  to  observe,  has  been  brought 
under  complete  control. 

The  following  remarks  about  the  anjan  are  of  interest : — 
"  In  the  Gerumatergaon  reserve  there  is  always  a  profusion  of  anjan 
{Hordwickia  binata)  seedlings  in  the  monsoon  and  winter  months, 
but  most  of  them  disappear  in  the  hot  weather.  With  a  view  to  as- 
certaining the  proportion  that  survive,  I  had  several  plots  selected 
in  different  localities,  some  on  plateaux,  others  in  valleys  and  on  the 
sides  of  hills,  and  the  number  of  plants  in  each  counted.  Mr.  Pro- 
vost has  been  unable  to  furnish  me  with  a  detailed  statement  of  the 
results  in  time  to  be  incorporated  in  this  Report.  He  remarks,  how- 
ever, that  the  greater  number  of  the  plants  shed  their  leaves  in  the 
hot  weather,  and  were  apparenUy  dead,  but  on  examination  of  the 
roots  they  were  found  to  be  still  alive,  and  on  the  first  fall  of  rain  in 
Hay  large  numbers  threw  out  fresh  leaves. 

'<  The  anjan  seedlmg  would,  therefore,  appear  to  have  the  same 
peculiarity  as  the  teak,  in  that  the  stem  dies  down  every  year  until  the 
root  has  sufficient  strength  to  throw  up  a  shoot  vigorous  enough  to 
withstand  the  hot  weather." 

"We  presume  the  Conservator  refers  to  teak  seedlings  in  Hy- 
derabad only,  as  they  certainly  do  not  die  down  year  after  year 
in  Burmah. 

It  is  regretable  that  the  surplus  revenue  shows  an  alarming 
tendency  to  diminish,  and  is  less  by  half  a  lakh  of  rupees  than 
that  of  1880-81.  We  are  at  a  loss  to  reconcile  the  decrease  by 
4,81,20Q  of  the  number  of  bamboos  exported  from  the  Melghat 
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division  with  pam*  19  of  the  Conservatoi'fl  lepart,  in  wlueh  it  10 
ititted  that  the  demand  for  bamhoos  is  npidly  inereanng  owing 
to  the  oonatmction  of  new  roada  in  these  forartB,  and  that  during 
the  hot  weather  months  bamboos  ooold  not  be  cot  qoickly  enoogh 
to  fill  the  large  number  of  earts  tiiat  were  bronght  into  tiie  re- 
serve* 

Mr.  Diysdale  resumed  diarge  as  Conservator  on  the  7th  No- 
vember, 1881,  and  Mr.  Bagshawe  remained  to  complete  the  cks* 
sification  of  tiie  District  forests. 

IL— -Oooaa. 

We  were  amused  on  finding  that  this  report  has  been  reviewed 
bjT  no  less  than  three  different  aathoritieSj  whose  combined  re* 
views  equal  the  original  in  length. 

No  change  has  l^n  made  during  the  year  in  the  area  of  the 
reserves,  and  the  demarcation  of  Uie  ghftt  forests  has  now  been 
completed.  Th^  are  to  be  surveyed  on  rather  a  novel  plan, 
namely  by  contract* 

Speaking  of  the  unreserved  forests,  the  Commiasioner  says  that 
'*  their  condition  is  not  what  it  should  be  from  a  oonservanqr  point 
of  view.  While  the  villagers  are  very  sensitive  to  the  slight- 
est restraint  being  placed  on  their  privileges,  it  is  difficult  to 
make  tiiem  understand  the  need  of  such  restraint,  and  more  diffi- 
cult still,  to  obtam  their  gratuitous  labor  in  return  for  a  gratuir 
tons  supply  of  wood.  The  proposal  made  to  place  these  forests 
under  the  Forest  Department  is  receiving  attention/'  We  trust 
there  will  be  no  great  difficulties  in  carrying  this  into  effect. 

The  new  forest  rules  are  still  under  consideration,  and  will 
probably  be  introduced  shortly. 

We  are  sorry  to  notice  the  great  failure  in  fire-protection, 
two-thirds  of  the  area  attempted  having  been  burnt,  and  we  fear 
the  Deputy  Conservator's  opinion  as  to  the  slight  benefits  derived 
from  fire  conservancy  has  been  somewhat  influenced  by  his  dis- 
heartening experience  in  the  year  under  review. 

Plantations  were  increased  by  110  acres,  85  acres  of  ftiel 
plantations,  the  remainder  chiefly  of  Sandal. 

From  para.  6  of  the  Oovernment  of  India  review,  we  find  that — 

'<  The  working  of  the  gh&t  forests  is  still  in  an  unsatisfactory  oon- 
ditioQ.  After  the  failure  of  the  license  Bjatem  the  plan  of  leasing  the 
working  of  the  forests  to  a  respectable  contractor  was  tried,  hot  this 
measure  was  eqnally  unsuccessful.  It  is  now  proposed  to  work  the 
forest  departmentally,  but  this  should  be  done  on  a  small  scale  only, 
until  it  has  been  ascertained  whether  the  operations  are  likely  to  bo 
financially  successful  or  nof 

The  surplus  was  nearly  Be.  10,000  in  excess  of  that  of  the 
previous  year,  and  the  stock  of  timber,  principalljr  Sandal  wood 
in  hand  at  the  depdt,  showed  a  difference  of  value  in  favor  of  thd 
year  of  Be.  88j000«    Tl)e  sum  realized  from  cardamom  leassa 
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came  to  Rs.  21^000;  Leases  for  the  privilege  of  cultivating  this 
valoable  spice  in  the  gh&t  forests  are  granted  to  respectable  ryots 
for  a  period  of  seven  years. 

We  hope  Mr.  Dickinson  has  had  better  success  last  season  m 
his  fire  conservancy^  and  that  he  will  be  able  to  show  yet  better 
financial  results. 

III. — ^Ajmebb. 

The  forests  were  inspected  by  Messrs.  Moir  and  Fernandez^ 
who  have  submitted  a  report  which  is  nnder  consideration. 

The 'reserved  area  has  not  been  increased  daring  the  year^  but 
detailed  enquiries  have  been  made  which  will  enable  considerable 
additions  to  be  made  when  the  new  settlement  is  startled  in 
1884., 

Fire  protection  was  a  complete  success^  only  8  acres  being 
burnt. 

In  para.  8  of  the  Commissioner's  report,  we  find  that— 

"  5,882  trees  of  various  sorts  were  planted  daring  the  year  as  an 
experimental  measure  to  see  what  kind  of  plants  can  lire  entirely 
without  water,  and  in  what  months  of  the  year  they  are  most  in  want 
of  it.  In  Dainta,  of  the  Siris  trees  planted  along  the  nala^  only  48  per 
cent,  surrived.  In  Merwara,  Ealia,*  Gharal*  and  Nfm  seem  to  get  on 
without  watering  if  they  are  planted  on  a  large  scale,  with  a  failure 
of  20  per  c^nt^  enly^  and  of  Dodonaa  viscosa,  Kaith  an4  Imli*  only  25 
per  cent,  aurvijed.*' 

The  most  important  forest  problem  in  Ajmere  is  undoubtedly 
the  grazing  question.  The  area  available  for  pasturage  is  esti- 
mate at  1 3 3>000  acres,  and  thestock  of  cattle,  sheep,  goats,  camels, 
donkeys,  &c;,  aft  1;69,000,  or  more  than  one  animal  per  acre,  and 
it  is  statedt  tiiat  this  area  should  suffice  if  properly  managed. 
In  order  that  this  may  be  done,  it  is  essential,  in  the  words  of 
the  Government  of  India,  to  increase  the  forest  reserves  until 
they  become  capable  of  yielding  all  the  forest  produce  and  graz- 
ing  required  by' the  people,  not  only  in  ordinary  years,  but  also 
in  times  of  scarcity.  It  is  proposed  to  begin  by  utilizing  the 
catchment  aceas  of  certain  important  tanks,  such  as  the  Anasagar 
lake,  as  reserved  forests. 

The  financial  results  were  good,  the  receipts  -having  largely 
increased,  whilst  the  expenditure  was  moderate.  We  see  no 
mention  made  of  the  experiments  which  we  understood  were 
being  conducted  to  determine  the  eflPect  oi  forest  conservancy  on 
the  springs,  &c. 

JOURNAL  OF  FORESTRY. 

Ajiongst  numerous  other  articles  in  the  April  Number,  we  have 
one  on  "  Training  for  the  Forest  Service  in  Prussia/'  also  an 

*  Scientific  names  not  giren. 

8  p 
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interestiog  aeooant  of  the  Larch  and  its  oses,  and  a  Sommary  of 
a  paper  r^d  by  Dr.  H.  Cook  before  the  Meteorological  Society 
on  the  Simoon  and  Dost-stormB  of  Belnchistan  from  May  to 
Augoat.  He  says— *^'  These  months  may  be  considered  as  the 
summer  of  the  hill  country  of  Bduchistanj  though  the  natives 
expect  the  weather  to  change  soon  after  the  fidl  of  rain^  which 
takes  place  about  the  end  of  July  wad  beginning  of  August. 
Compared  with  that  of  the  plains^  the  climate  is  delightfuL 
The  actual  heat  is  greater  than  that  in  England^  espedaUy  the 
intensity  of  the  sun's  rays,  but  the  weather  is  less  vanaUe. 
Fruits  and  crops  as  a  rule  ripen  earlieri  and  are  not  exposed  to 
the  vicissitudes  of  the  English  climate.  The  atmosphere  is 
clear  and  pure,  the  air  dry  and  bracing.  Dr.  Cook  describes 
different  kinds  of  dust-storms^  and  considers  that  they  are  doe 
to  an  excess  of  atmospheric  electricity.  With  regard  to  the 
simoouj  which  occurs  usually  during  the  hot  months  of  June  and 
Julvj  it  is  sudden  in  its  attack,  and  is  sometimes  preceded  by  a 
cold  cunent  of  air.  It  takes  place  at  night  as  well  as  by  day^ 
its  course  being  straight  and  deSSined,  and  it  bums  up  or  destroys 
the  vitality  of  animal  and  vegetable  existence.  It  is  attended 
bv  a  well  marked  sulphurous  odour,  and  is  described  as  being 
like  the  blast  of  a  foimace,  and  the  current  of  air  in  whieh  it 
passes  is  evidently  greatly  heated.^' 

The  May  Number  commences  a  new  series  of  the  English 
Journal,  which  henceforth  appears  as  ^'Forestry;  a  Magazine  for 
the  Country/'  We  wish  the  new  series  every  suecees,  and  venture 
to  suggest  that  a  little  less  sentiment  and  a  little  more  forestry 
would  gpreatly  enhance  our  contemporary's  value.  In  '^  Forest 
Bamblee  in  New  South  Wales/'  we  have  a  vivid  description  of 
the  forests  clothing  the  blue  mountains,  and  there  are  also  papers 
on  the  proposed  British  School  of  Forestry  and  on  the  proposed 
International  Forestry  Exhibitioato  be  held  at  Edinburgh  in  1884*. 
In  the  June  Number  there  is  an  article  on  '^Epping  Forest" 
and  its  future  management,  in  which  the  great  danger  from  fixB, 
owing  to  the  number  of  excursionists,  is  sUuded  to,  and  a  sugges- 
tion made  to  form  broad  fire  lines  on  each  side  of  all  frequented 
roads.  ''Forest  Rambles  in  Norway"  is  light  and  interesting 
reading,  whilst  in.  another  part  of  the  Journal  a  calculation  is 
made  of  the  cost  per  acre  of ''  The  Be-afforesting  of  IreUmdj "  the 
measure  so  warmly  advocated  by  Dr.  Lyons. 
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PBIOES  CUEEENT. 
Rangoon  Teak, 

Sawn  inmben,       ...  Bo.   80  to  105  per  ton,     ...    NominAl 

Planks,  long  lei^ths,        „   120  to  130      „ 

Sheathing  fioarfi,  I  inch,!  ^^^   ^   l20tol4D      », 

Boardi*,  1    „ „  106  to  140     „ 

Moubnein  Teak. 

Sfoare  limbers,  90  to  80  feet  long,  ,.  ^ 

10  to  24  inches  square,  first  dasa,  Ba.  106  to  146  per  ton  of  50  onbic  feet 

8qnare  libers,  20  to  45  feet  long, 

14  to  18  inches  square, ...         ..  „  180  to  200  „         „          ,» 

Seoond-elaas  Timber,        „  90  to   95  „        „          m 

Phiaks,  lonff  lengths,  first  class, ...  „  120  to  145  „         ,,          m 

Farnitore  Planks,  18  inches  and  up- 

wards,and  1  inch  thick— good,...  „  130  to  170  „        ,,          » 

Sheathing  Boarda«i  inch,  doable,...  »  135  to  160  „         „          » 

^      »>           „       finch, „  140  to  160  „         „          » 

Scantling  (of  sizes),        „  75  to  146  „ 

Modmein  Cedar,  square  timber, ...  „  65  to   70  „ 

Peemahf     ...       ,  ^  60  to  66  „ 

American  and  Colonial  TMor. 

Mahogany, ...        •••  As.  OperjmpLfi)otoflinohthicL 

AshO^,  ...         • „     6ito6perfoot 

^;f '  fit }         Ba.  70  to  no  per  ton. 

Johore  Tetk  Squares,       ...       •.•   „  ^  to  66     „ 

Calcutta:        I 
MAuguH,i9SS.      f  ]fs80B8.MACXsvzuLTA]j;.&Co. 
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Notes,    Queries   and    Extracts. 


Tree  Pritnino.^ — Bark  once  injured  or  loosened  can  never  at- 
tach itself  again  to  the  trunk ;  and  whenever  wounds,  abrasares, 
or  secttons  of  loose  bark  exist  on  the  trunk  of  a  tree^  the  damaged 
part  should  be  cut  away  cleanly  as  far  as  the  injury  extends. 
Careful  persons  have  been  known  to  nail  on  to  a  tree  a  piece  of 
loosened  bark,  in  Jbhe  hope  of  inducing  it  to  grow  again,  or  at 
least  of  retaining  on  the  young  wood  its  natural  covering.  Un- 
fortunately the  result  produced  by  this  operation  is  exactly 
opposite  to  that  intended.  The  decaying  wood  and  bark  attrju^ 
thousands  of  insects,  which  find  here  safe  shelter  and  abundant 
food ;  and,  increasing  rapidly^  hasten  the  death  of  the  tree. 

In  such  cases,  instead  of  re-fastening  the  loosened, bark  to  the 
tree,  it  should  be  entirely  cut  away,  care  being  taken  to  give  the 
cut  a  regular  outline,  especially  on  the  lower  side ;  for  as  has 
been  already  explained,  if  a  portion  of  the  bark^  even  if  adhering 
to  the  wood,  is  left  without  direct  communicatioa  with  the  leaves, 
it  must  die  and  decay^  A  coating  of  coal-tar  should,  of  course, 
be  applied  to  such  wounds. 

Loosened  iar^.— It  is  necessary  to  frequently  examine  the 
lower  portions  of  the  trunk,  especially  of  trees  beginning  to  grow 
old ;  for  here  is  often  found  the  cause  of  death  in  many  trees,  in 
the  large  sheets  of  bark  entirely  separated  from  the  trunk.  .  This 
condition  of  things,  which  often  cannot  be  detected  except  by 
the  hollow  sound  produced  by  striking  the  tnink  with  the  back 
of  the  iron  pruning  knife,  arrests  the  circulation  of  sap,  while 
the  cavity  between  the  bark  and  the  wood  furnishes  a  safe  retreat 
for  a  multitude  of  insects,  which  hasten  the  destruction  of  the 
tree.  The  dead  bark  should  be  entirely  removed,  even  should  it 
be  necessary  in  so  doing  to  make  large  wounds.  Attention,  too, 
should  be  given  to  injuries  to  the  bark  caused  by  the  fall  of 
'  neighbouring  trees.  These  may  remain  hidden  for  years,  and 
are  often  only  detected  by  the  peculiar  sound  produced  by  a 
blow  of  the  pruning  knife.  Cases  of  this  nature  require  the 
treatment  recommended  for  the  last  class. 

Cavities  in  tie  trunk. — ^Very  often  when  a  tree  has  been  long 


*  TraiiBlated  from  the  French  of  A.  des  Cue,  by  Charles  S.  Sargent,  FnxfesBor 
of  Arboriculture  in  Haryard  College,  U.  S. 
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neglected^  the  trunk  is  seriously  injured  by  cavities  caused  by 
the  decay  of  dead  or  brokeli  branches.  It  is  not  claimed  that 
pruning  can  remove  defects  of  this  nature :  it  can  with  proper 
application,  however,  arrest  the  progress  of  the  evil,  and  in  such 
cases  should  always  be  resorted  to.  The  edge  of  the  eavity 
should  be  cut  smooth  and  even,  and  all  decomposed  matter^  ov 
growth  of  new  bark  formed  in  the  interior,  should  be  carefully 
removed.  A  coating  of  coal-tar  should  be  Applied  to  the  surface 
of  the  cavity,  and  the  mouth  plugged  with  a  piece  of  well-season- 
ed oak,  securely  driven  into  place.  The  end  of  the  plug  should 
then  be  carefully  pared  smooth  and  covered  with  coal-tar,  pre- 
cisely as  if  the  stump  of  a  branch  were  under  treatment.  If 
the  cavity  is  too  large  to  be  dosed  in  this  manner,  a  piece  of 
thoroaghlv  seasoned  oak-board,  carefully  fitted  to  it,  may  be.  se- 
curely nidled  into  the  opening,  and^  then  covered  with  coal-tar. 
It  is  often  advisable  to  guard  against  the  attacks  of  insects  by 
nailing  a  piece  of  zinc  or  other  metal  over  the  board,  in  such  a 
way  that  the  growth  of  the  new  wood  will  in  time  completely 
cover  it* 

These  operations  resemble,  if  such  a  comparison  is  admissible, 
the  fillings  performed  by  dentists,  and  with  the  same  object,  to 
check  the  progress  of  decay. 

TAe  ufe  of  C(?afc  tor.— Coal-tar,  a  waste  product  of  gas  works, 
is  a  dark-brown  imperishable  substance  with  the  odour  of  creosote* 
It  can  be  applied  with  an  ordinary  painter's  brush,  and  may  be 
used  cold,  except  in  very  cold  weather,  when  it  should  be  slightly 
warmed  before  application.    Coal-tar  has  remarkable  preservative 

Sroperties,  and  may  be  used  with  equal  advantage  on  living  and 
ead  wood.*  A  single  application  without  penetrating  deeper  than 
ordinary  paint  forms  an  impervious  coating  to  the  wood  cells, 
which  would  without  such  covering,  under  external  influences, 
soon  become  channels  of  decay.  This  simple  application  then 
produces  a  sort  of  instantaneous  cauterization,  and  preserves  from 
decay  wounds  caused  either  in  pruning  or  by  accident.  The  odour 
of  coal-tar  drives  away  insects,  or  prevents  them,  by  complete 
adherence  to  the  wood,  from  injuring  it.  After  long  and  ex- 
pensive experiments,  the  Director  of  the  parks  of  the  city  of  Paris 
finidly,  in  1863,  adopted  coal-tar  in  preference  to  other  prepara- 
tions used  for  covering  tree  wounds,  as  may  be  seen  in  all  the 
principal  streets  of  the  capital. 

Employment  of  Gaal^tar  on  Fruit  Trea^^^lt  is  for  this  reason 
that  the  application  of  coal-tar  should  not  be  made  except  with 
considerable  caution  in  the  treatment  of  wounds  on  drupaceous 
firuit  trees  (cherries,  peaches,  plums,  &o.),  and  especially  on  the 
plum  tree.  It  has  often  been  observed  that  the  bark  of  fruit 
trees  of  this  ckiss  have  suffered  from  the  application  of  coaUtar. 
This  IB  not  the  case,  however,  with  pome-bearing  trees  (apples, 
pears,  &c.) ;  to  these  coal-tar  may  be  applied  with  perfect  safety. 
It  must  not  be  supposed  from  these  remarks  that  coal-tar  can- 
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not  be  used  on  the  plum  or  otber  trees  of  its  daes.  On  the 
contrary,  there  is  no  substAnoe  which  can  replace  it  in  the  tteat- 
ment  of  burge  wounds  on  these  trees/  but  it  Aould  be  nsed 
cantionsly,  especially  in  the  case  of  yonng  trees,  and  should  not 
be  allowed  to  needlessly  run  down  the  tnink;  and  it  is  well  to 
remember  that  the  more  active  a  remedyj  the  greater  the  care 
necessary  in  its  application.. 

The  practice  of  leaving  a  short  stump  to  an  amputated  brandi, 
adopted  by  some  persons  to  prevent  tiie  loss  of  sap,  although 
less  objectionable  in  the  case  of  eoniferous  trees,  shonld  never  be 
adopted.  Such  istumps  must  be  cut  ap^ain  the  following  year 
dose  to  the  trunk,  or  cushions  of  wood  will  form  about  thdr  base, 
covering  the  trunk  with  protpiberances.  These  greatly  injure 
the  appearance  and  value  of  the  tree,  and  neeessitatey  should  it 
be  found  desirable  to  remove  later  such  excresC^ces^  wounds  two 
or  three  times  as  large  as  an  original  cut  dose  to  the  trunk  would 
have  made. 

The  custom  of  pruning  pines  is  very  general  in  France,  and  is 
often  carried  to  excess.  The  removal  of  all  branches,  with  the 
exception  of  a  few  at  the  top  of  the  tree,  must  greatly  interfere 
with  the  growth  in  diameter  of  the  trunk ;  and  healthy  branches 
should  not  be  removed  for  the  sake  of  creating  a  dean  trunk  of 
more  than  one-haU,  or  at  the  most  two-thirds,  of  the  entire  height 
of  the  tree.  The  general  rule  of  pruning  already  explained  in 
the  case  of  deciduous  trees,  and  wnich  establishes  a  portion  be- 
tween the  number  of  branches  whidi  should  be  removed  and  the 
size  of  the  tree,  might  with  advantage  be  more  generally  applied 
in  the  treatment  of  pines. — Tropical  AgriculturisL 


Australian  Trbbs  on  thb  NiLQiEis.-«Dr.  Brandis/the  Inspec- 
tor General  of  Forests,  wrote  as  follows  in  a  note  to  Govern- 
ment in  May  1882:~''  The  plantations  of  Australian  trees  on 
the  Nilgiris  now  cover  a  considerable  area,  and  some  of  them 
have  been  already  cut  over.  The  oldest  of  these  plantations  date 
back  as  far  as  1867,  and,  considering  the  extremely  rapid  growth 
of  the  Blue-gum  and  the  large  Acacia,  it  is  time  now  that  the 
rate  of  growth,  and  tables  of  growing  stock  per  acre,  at  different 
ages,  be  drawn  up*  These  tables  mtut  be  based  upon  the  ex- 
amination in  detail  of  most  of  the  existing  plantations  on  the 
plateau,  and  ihey  will  formsh  data  for  estimating  the  outturn 
of  thinnings,  and  the  final  crop  at  different  ages.  The  enquiries 
which  must  be  made  for  this  purpose  will  prdbaUy  also  lead  to 
dearer  views  regarding  the  principles  by  which  thinnings,  the 
formation,  and  the  treatment  of  these  plantations  generally  shoold 
be  regulated.  It  will  doubtless  be  found  necessary,  sooner  or 
later,  considerably  to  extend  these  plantations  on  the  plateau, 
and  the  results,  which  the  enquiries  here  suggested  will  fumidi, 
will  be  found  useful  in  arranging  these  operations  in  a  systematic 
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manner.''  The  OoYemment  of  Madras  eononrred  with  Dr. 
Brandis  in  these  views^  and  the  servioes  of  Mr.  Hutchins,  of  the 
Mysore  Forest  Department^  were  made  available  for  this  datj. 
He  devoted  4^  months  to  the  work,  and  has  submitted  to  Govern- 
ment a  most  exhaustive  report,  which  contain  full  details  of  the 
methods  adopted  and  the  results.  These  include  reliable  data  as 
to  the  average  annual  increment  per  acre  or  individual  treej  and 
the  reducing  iactor  neoessary  for  oalcukting  the  same.— &  /• 
Oitirver. 


THE  SAL  (SAUL)  TREE  {SHOREA  ROBUSTA). 

N.  0.  DipleroccerpcjcecB. 

Deae  Sik,«-How  comes  this  magnifioent  Indian  timber  tree 
(named  by  Chert,  ftfter  ^^Sir  J.  Store — Lord  Teignmouth, 
Govemor-General'O  to  be  called  Sal,  which  is  the  correct  Per- 
sian name  for  tiie  Tetk  (TecUma  grandU)  ?  Sal  is  apparently 
a  Bengali  term. 

Ghobb  PoRi. 
ThbDbccan,  \ 
im  July,  1883.  f  ^Frm  the  Arian. 


Changis  at  the  Nanot  Forest  School. — ^A  friend  home  on 
furlough  writes  as  follows  regarding  bis  late  visit  to  Nancy : — 
''The  old  song  is  fulfilled — ^  Le  forestier  gai  et  content  est  sup- 
prim^  par  rftelement.'  The  manUaii  is  replaced  by  a  machine 
resembling  what  ladies  call  a  Lang^ry  Cane.  Tight  sBsthetio 
breeches  instead  of  the  baggy  trousers  of  old,  and  a  sword,  over 
which  the  eUvee  are  always  tumbling,  represents  the  dear  old 
toothpick.  'U  ne  reete  que  la  casquette,' and  that  they  are 
ashamed  of.  Idiabod !  the  glory  is  departed.  They  salute  each 
other  every  time  they  meet,  and  play  at  soldiers.  *  Eheu  fugaoes  1 ' 
Put  the  above  into  the  'Forester'  inside  black  lines  one  inch 
wide.''  But  these  are  trifles ;  we  are,  however,  glad  to  contra- 
dict a  rumour  partly  due  to  a  circular  letter  regarding  a  sub- 
scription list  for  a  memorial  to  the  late  Professor  Bagneris,  that 
the  training  of  candidates  for  the  Indian  Forest  Service  at  Nancy 
will  shortly  be  discontinued.  We  sincerely  hope  that  the  Indian 
Forest  Service  will  profit  for  many  yeais  to  come  from  tiie  ex- 
cellent instruction  in  Forestry  which  Nancy  affords. 


The  Life  of  Tihbei.— The  ordinary  life  of  unprotected  timber 
sbructnres  is  not  more  than  twelve  or  fifteen  years.  ^  Timber  ex- 
posed to  moisture  in  the  presence  of  air,  especially  if  in  a  warm 
plaooi  or  to  alternate  wetting  and  drying,  will  decay  rapidly. 
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Sap  and  moisture  retained  in  timber,  by  painting  or  closing  in 
the  sticks  before  they  are  seasoned  through,  will  cause  decay  of 
a  very  insidkms  kind,  as  it  works  in  the  interior,  leaving  an 
apparently  sound  exterior  or  skin,  which  is  the  layer  that  had  an 
opportunity  to '  season.  Paint  on  unseasoned-  timber  is,  there* 
fore,  more  hurtful  than  serviceable.  Large  sticks  of  timber  dry 
so  slowly  that,  before  they  are  seasoned  throughout,  decay  may 
begin,  and  hence  pieces  of  small  scantling  are  preferable  to  large 
ones.  Dampness  and  a  lack  of  ventilation  combined  wiU  hasten 
decay.  The  best  seasoned  timber  will  not  withstand  the  effects 
of  exposure  to  the  weather  for  much  over  twenty^five  years.^* 
Lumber  World. 


Obituai^y. 


We  are  very  sorry  to  have  to  record  the  death  of  Mr.  Harold 
M.  Reed  from  heat  apoplexy  in  British  Burma. 

Mr.  Keed  went  up  for  the  Indian  Civil  Service  in  1879,  but 
failed,  and  continued  his  studies  at  Baliol  College,  Oxford.  From 
here  he  competed  (or  the  Forest  Department,  and  took  the  first 
place  at  the  entrance  examination  of  November  1880.  He 
received  his  appointment  of  Assistant  Conservator  of  Forests  so 
recently  as  December  last,  when,  immediately  on  his  arrival  in 
Burma,  he  was  posted  to  the  Working  Plans  Division  of  the 
Pegu  Cirele.  > 

Mr.  Reed's  deatii  took  place  in  April,  and  we  regret  that  an 
earlier  notice  has  not  appeared,  owing  to  no  particulars  having 
reached  us  until  quite  recently. 
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VoL  IX.  ]  October,  1883.  [  No.  10. 

TBANSLATION  OF  M.  PUTON'S  AMBNAQBMENT 

DBS  FORETS* 

APPENDIX. 

Administration  of  an  estate  consisting  of  eeioeral  Forests. 

Tbm  qnestion  has  often  been  proposed  as  to  what  kinds  of 


records  should  be  kept  np,  and  what  system  of  management 
empfejed,  in  dealing  with  an  extensive  forest  property. 

I  shdl  not  pretend  in  a  few  pages  to  deal  fnllj  with  a  matter 
involving  so  many  weighty  interests^  bnt  shall  only  offer  a  few 
remarks  from  my  own  experience,  as  the  question  is  well  worth 
study  and  refleefcion. 

In  1872, 1  visited  the  important  forest  estates  of  the  N...... 

family,  which  I  had  before  inspected  in  1865.  The  object  of  my 
visit,  was  not  so  much  to  study  the  forests  from  a  cultured  point  of 
view,  nor  to  examine  the  actual  system  of  working,  but  to 

Sin  iaformation '  regarding  the  superrision  of  such  a  larg^ 
rest  property. 

The  landed  estates  which  this  family  has  been  wise  enou^  to 
preserve  undivided  for  several  generations,  are  managed  in 
Ddnlf  of  ihe  different  branches  of  the  family,  by  the  Duke  de 
N ,  the  present  head  of  the  family. 

The  forests  are  situated  in  different  parts  of  Luxemburg, 
Switzerland  and  France.  In  1860,  working-schemes  for  their 
management  were  drawn  up  by  foresters  from  the  Nancy  Forest 
School ;  they  contain  75,000  acres,  and  thus  equal  in  extent  tiie 
average  area  of  a  State  Conservator's  charge. 

The  Duke  of  N ,  with  great  kindness,  offered  to  assist  me, 

and  conducted  me  to  his  office,  where  a  large  map  was  han^* 
ing,  in  which  some  pins  with  red  and  black  heads  were  fixeo^ 
*'  It  is  from  this  place,"  said  he,  "  that  I  direct  the  exploitation  of 
our  forests." 

"  My  staff  is  reduced  to  what  is  absolutely  necessaiy;  an  agent, 
who  on  his  own  responsibility  directs  all  the  work  in  his  cirole,  is  the 
looal  unit  of  management,  and  a  few  inspecting  offioeis  whom  I  send 
to  the  different  places  and  whose  progress  I  follow  m  the  au^  by 
I  of  the  {Ofis,  jEorm  mj  ^otiQlUng  sta£ 

8q 
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''  As  forest-gnards,  I  haye  only  wood-cutters,  who  are  placed  under 
the  BuperTiBion  of  an  overseer,  a  woodman  too,  and  who  are  engaged 
by  the  year,  and  paid  at  the  rate  of  3  or  4  francs  a  day.  This  may 
appear  to  be  an  expensive  system,  but  wood -cutters  are  easily  attracted 
from  the  forests  by  the  more  remnnerative  wages  obtainable  in  towns 
and  manufactories,  and  it  is  dangeroas  to  expose  forest-guards  on 
insufficient  pay  to  temptation.  Taking  everything  into  consideration, 
it  is  a  great  advantage  always  to  have  skilled  wood-cutters  available 
without  the  necessity  for  employing  contractors.  My  wood-cutters 
execute  all  fellings,  except  those  of  large  trees  which  can  be  sold 
standing,  undertake  earthworks,  plantations,  repairs  of  roads,  &c. 
A  few  hours  in  each  working  day,  according  to  circumstances,  are 
spent  in  patrolling. 

'^  The  work  is  regulated  in  the  same  way  as  in  manufactories ;  the 
zeal  of  the  workmen  being  stimulated  by  offers  of  reward  for  rapid 
execQtion.  Finally,  my  workmen,  at  certain  seasons,  are  employed 
in  cultivating  our  lands  which  i^djoin  the  forests. 

"  Agriculture  approaches  sylviculture  in  so  many  directions,  that 
the  two  interlap,  and  the  whole  property  is  greatly  benefitted  by  their 
mutaal  assistance. 

^'  The  basis  of  my  system  of  administration  is  to  have  good  work- 
ing-schemes. Withont  this  I  consider  reasonable  management  im- 
possible. The  working-scheme  is  the  agreement-bond  between  the 
proprietor  and  the  administrator  of  each  working- circle,  and  only 
by  means  of  it,  can  the  latter  be  allowed  that  liberty  of  action 
which,  founded  on  responsibility,  raises  man  above  the  condition 
of  a  mere  machine,  and  interests  him  properly  in  his  work.  The 
working-scheme  alone  permits  a  proper  control  of  his  management, 
and  affords  the  inspecting  officer  a  basis  apart  from  purely  personal 
observations  which  will  always  give  rise  to  controversy.  The  working* 
scheme  should  have  a  special  and  uniform  system,  adapting  itself  to 
the  verification  and  control  of  results.  The  simple  method  so  suc- 
cessfully introduced  into  France  by  Lorentz  and  Parade,  and  so  well 
taught  at  the  Nancy  School,  will  thoroughly  satisfy  this  condition. 

**  Whatever  may  be  the  nature  of  the  locality,  and  of  the  cultural 
exigencies,  the  main  outlines  of  the  working-schemes  can  be  uniform 
throughout.  For  instance,  in  coppices,  the  annual  coupe  is  in  reality 
a  periodic  block  with  a  period  of  one  year.  In  high  forests,  the 
compartments  correspond  to  permanent  differences  of  forest  growth. 
The  grouping  of  compartments  into  periodic-blocks,  the  selection  of 
longer  or  shorter  periods  according  to  the  difficulties  of  regeneration, 
the  choice  of  the  rotation,  according  to  the  object  held  in  view  by  the 
proprietor,  are  made  so  as  to  assure  all  conceivable  economic  and 
cultural  conditions.  These  factors  can  be  definitely  fixed,  or  modified 
as  necessity  arises,  without  altering  the  main  outlines  of  the  working- 
scheme. 

<<  The  second  difficulty  was  to  assure  an  effective  control  of  the 
working-schemes  by  means  of  records,  which  should  be  at  once  simple 
and  capable  of  centralization.  This  has  been  carried  out  by  with- 
drawing from  the  records  all  facts  concerning  labor  bills,  sales,  works, 
all  that  relates  to  yerijfying  the  estimation  of  the  standing  crops, 
everything,  in  a  word,  which  relates  to  the  administration  of  tho 
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pi^pertj.  These  aabjects  are  relegated  to  auxiliary  books,  and  hare 
nothing  to  do  with  the  carrying  oat  of  the  working-schemes. 

"  Thus  reduced  to  manageable  proportions,  the  records  of  the 
working-schemes,  show  dearly,  at  any  moment,  and  after  a  mere 
glance,  what  point  of  the  working-scheme  has  been  reached,  and  how 
it  is  being  applied. 

"  The  administrative  side  of  the  management  of  each  forest  has 
been  assured  by  special  system  of  records,  or  rather  by  a  summary  of 
each  year's  receipts  and  expenses. 

'*  I  haye  been  obliged  to  put  an  end  to  the  submission  of  general 
reports,  in  which  the  writers,  more  or  less  plainly,  harp  their  own 
praises,  and  only  accept  tabular  statements  of  results  which  allow 
comparisons  of  the  net  proceeds  of  my  estates  to  be  made  from  year 
to  year. 

'*  Such  are  the  outlines  of  my  system  of  administration  ;  and  the 
practical  working,  under  the  three  heads  I  have  given » are  as  follows  : — 

'^  The  working-scheme  of  each  forest  is  summarized  in  three  tabular 
statements  in  the  following  manner  : — 

"  The  first  statement  gives  the  general  heads  of  the  working-scheme, 
and  contains  the  reducing  factors  of  the  standing  crop  in  cubic  metres, 
as  adopted  for  the  capability  and  the  valuations. 

"  The  second  statement  relates  to  the  general  scheme  of  working, 
and  with  a  few  slight  modifications  is  equally  applicable  to  coppices, 
regular  high  forest,  or  forests  managed  by  selection. 

<'  The  third  statement  includes  tne  special  part  of  working-schemes 
for  high  forests,  and  would  naturally  have  no  application  for  coppices. 
The  summaries  in  these  tabular  statements  have  been  prepared  with 
the  sole  object  of  clearly  setting  forth  the  figures  which  I  always 
require,  for  ready  reference.  They  are  not  by  any  means  a  substi- 
tute for  the  draft  working-scheme,  which  is  kept  by  the  local  ad- 
ministrator. 


Forest  of  .... 
belonging  to  > 


Working  Circle  No. 

Name 

Area .• 


System  of  management,* 

Rotation, years. 

Period,  years. 

No.  of  periodic  blocks,f 

Volume  of  standing  timber,} 

Tear  of  commencement  of  the  working-scheme,. 
General  features  of  the  working-scheme, § 


*  Coppice,  stored-coppice,  high  forest,  or  selection  forest. 

t  In  coppices,  pmotfic  block  is  replaced  hy  coupe  (felling), 

X  A  note  should  be  added  as  to  the  density  of  the  crop  snperabnndant  or  in- 
sufficient  if  the  foreat  is  being  converted, 

§  The  general  character  and  object  of  the  working-scheme  shoald  be  stated 
in  a  snmmary  way. 
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Omeral  TaUe  ofFeOings. 


NOM  BNOLITXTBS  1 

Abbab 

Actoal 

F^od 

for 
working. 

Agect 
time  of 
woddng. 

Of 

periodic 
block!. 

Of 

oompert* 
meats. 

Of 

periodic 
blocks. 

Of 

oomperi- 

mentB. 

"PomMplra^ 

1 

a 

8 

4 

5 

6 

r 

8 

(18.. 
-18..) 

regarding  wcrkn 
of  improTo- 
ment* 

In  coppioeSi  oolnnms  2  and  4  will  be  blank.  In  stored  coppices 
at  the  head  cf  oolnnui  8|  the  plan  for  leaerving  storea  ahoiud  be 
noted. 
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Special  TciU  ofFMingBjor  ♦  ih€  first  period^  Jrwn  IB      to  18      . 


! 


Description 

of  Btending 

crop. 


A 

< 


Nfttnfe  of 
operation. 


Extent  of 

felling,  bjr 

area. 


Remarks 


§  1.    Abnormal  produce,  or  that  beyond  the 
scope  of  the  working-scheme. 


A.    Fellinga  by  volume. 
B.    Fellinga  hy  area» 


Approximate  estimate 
of  the  normal  Tolnmo 
to  be  felled. 


§  2.    Normal  produce,  or  that  within  the  scope 
of  the  working-ischeme. 

A.    FeUinge  hy  tfolume. 


Total  Tolnme  to  be  fell- 
ed, distribnted  as  fol- 
lows:— 

1.  Ordinarjr  fellings,  •• 

2.  Fellings  in  the  re- 

serve,  

8.  Extraordinary  f  el* 

lings, • 

Total,  •• 

Works  to  be  executed 
in  the  first  period. 


Revision  of  estimate 

made  in  18    . 

Total  Tolnme  to  be  fell- 
ed, distributed  as  fol- 
lows:— 

1.  Ordinary  fellings^.. 

2.  Fellings  in  the  re- 

serve, •  ••...• 
8.  Extraordinary  f  e  1  • 

Totsd,  V. 


<' The  record  prepared  each  year  for  registering  the  progress  of 
the  working-scheme,  only  includes  one  simple  and  uniform  state- 
ment, adapting  itself  by  means  of  slight  modifications,  to  every 
system  of  management :  coppices,  high  forests,  selection-  forests. 
It  is  merely  a  debit  and  credit  account  for  each  period  and  for  every 
compartment,  and  only  differs  in  form  from  that  generally  adopted,  so 
as  to  represent  the  facts  of  the  case  in  a  more  striking  manner.  A 
separate  register  is  kept  for  each  class  of  fellings  prescribed  by  the 
working-scheme.  Thus  in  stored-coppice,  tibere  are  generally  two 
registers,  one  for  the  coppice,  and  one  for  the  stores;  in  regular  high 
forests,  Uiere  are  two  or  three  registers ;  in  forests  under  oonyersion 


*  This  table  will  not  be  required  for  eoppices,  only  the  notes  given  in  colnmn 
7  will  be  added  to  the  general  table  of  fellings^  wluch  idone  will  be  required. 
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their  nnmber  maj  be  farther  increased.  The  fignree  for  ordinary 
fellings  are  written  in  black  ink,  and  in  red  for  the  fellings  in  the 
reserre;  and  in  blue  for  extraordinary  fellings. 


Register  of  the  warking-acheme.    Period  from  18    to  18 


FelUngi 


Periodic  blocks^ 
t 


Compartments, 

Cnbic  contents  or  * 
area  to  be  felled,  1 


188    J 

188    , 

188    , 


Fellinqs. 


Bemaxks. 


A  separate  register 
is  kept  for  each  sacces- 
sion  of  fellings  pre- 
scribed in  the  work- 
ing-scheme. 


When  the  cobic  con- 
tents of  the  standing 
crop  is  reyised,  the 
table  is  closed  bj  a 
line,  and  a  fresh  re- 
gister commenced* 


*<  Thirdly,  we  haye  the  register  of  management  in  two  statements, 
one  for  receipts  in  material,  and  in  cash ;  and  the  other  for  expend!- 
tore. 

'*  The  former  will  include  produce  not  prorided  for  in  the  working- 
scheme  :  windfalls,  dead  trees,  fellings  in  forest  areas  beyond  the 
limits  of  the  working-scheme.    We  thus  have— 

"  Amongst  the  foreseen  produce^!  s£.  The  principal  produce,  that 
which  is  giyen  in  the  calculation  of  the  capability  either  by  area  or 
volume.  2nd.  The  secondary  produce,  due  to  clearings  or  thinnings. 
Amongst  the  unforeseen  produce,  there  is  no  reason  for  distinguishing 
between  the  principal  and  secondary  produce :  there  is  only  accidental 
produce. 

"  Fintlly,  under  the  cash  receipts,  accessory  produce  includes  the 
proceed*  of  game,  fish,  pasture,  and  any  produce  other  than  wood 
and  timber. 

'^  The  fellmgs  by  area  are  entered  both  by  area  and  volume,  the 

*  Area  or  yolame. 

t  Only  the  periodic  blocks  and  compartments  in  which  fellings  are  prescribed 
by  the  special  table  of  fellings  should  be  entered.  In  the  case  of  coppice,  the 
periodic  blocks  are  replaced  by  etntpes, 

±  Yolame,  or  area,  as  the  case  may  be. 

§  This  colamn  giyes  the  following  information :— In  the  heading,  the  total 
volume,  or  area^  to  be  worked,  and  below,  the  volume  worked  each  year, 

II  In  order  not  to  lose  sight  of  them,  the  figures  from  the  special  plan  of  felling 
(remark  column)  will  be  entered  here.  A  note  will  be  made  if  the  increase  doe 
to  growth  ia  indaded  in  the  reaenre. 
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latter  resulting  from  estimate  or  actual  cnbage  according  as  the  trees 
are  sold  standing,  or  after  being  logged. 

'*  The  statement  of  expenditure  only  comprises  the  special  charges 
for  each  forest,  namely,  those  which  depend  on  the  local  management, 
and  which  the  necessary  snpervision  of  the  latter  inrolye.  Judicial 
charges  and  those  of  the  control  department  are  of  a  general  nature. 
I  could  distribute  them  proportionally  according  to  the  area  and  im- 
portance of  each  forest,  but  they  depend  more  on  myself,  and  on 
external  causes,  than  on'  local  management,  the  results  of  which  I 
wish  to  appreciate.  For  this  reason  I  do  not  allow  this  head  of 
expenditure  to  enter  into  the  accounts  of  the  separate  forests. 

'*  The  record  closes  with  an  accoont  of  each  year's  results,  ie.,  the 
number  of  cubic  feet  per  acre,  the  cash  yield  per  acre^  and  the  average 
price  of  a  cubic  foot  of  timber,  obtained  by  dividing  the  net  income 
by  the  total  yield  in  material.  Before  doing  this,  the  expenditure  for 
protection,  working,  and  maintenance  is  deducted  from  the  gross  in- 
come. A  special  column  shows  the  expenditure  per  acre,  on  works 
of  improvement.  The  original  cost  of  these  works  is  brought  forward 
year  by  year ;  that  of  maintenance  is  only  included  in  the  annual 
charges. 

"  Each  of  these  statements  only  requires  a  few  lines  to  be  written  up 
each  year,  and  I  hear  from  one  of  my  local  forest  agents,  who  has  a 
charge  exceeding  15,000  acres  in  extent,  that  he  only  spends  one  day 
at  the  end  of  euch  year,  in  writing  up  the  figures  of  all  those  state- 
ments. Each  agent,  in  his  own  division,  fills  up  the  statements 
on  a  fly  leaf,  which  is  submitted  to  the  inspecting  officer,  and  after 
the  latter  has  checked  the  figures,  the  final  entry  is  made  in  the 
registers  kept  in  duplicate  by  both  officers.  Thus  prepared,  these 
records  may  serve  to  check  results  on  the  ground. 

"It  will  be  of  interest,  continued  M.  de  N ,  to  bring  to  your 

notice  the  results  of  this  system  of  management. 

"  Since  my  forests  have  been  placed  under  working-schemes,  all 
my  agents  have  become  thoroughly  acquainted  with  the  tables  of 
fellings  ;  and  the  operations  have  acquired  a  degree  of  precision  pre- 
viously unknown ;  the  works  of  maintenance  and  improvement  are 
made  without  hesitation  at  the  proper  time  and  place ;  the  fellings 
in  each  separate  periodic  block  are  made  scentifically,  so  that  the 
mere  mention  of  the  index  and  number  of  any  compartment  to  the 
humblest  wood-cutter,  will  remind  him  of  the  proper  way  in  which 
the  felling  should  be  executed.  The  employes  are  intereste(|^  their 
work,  and  attached  to  the  forest.  ^ 

"  Such  are  the  general  results. 

"  Begarding  the  control  of  the  working-schemes,  nothing  can  be 
easier.  The  inspecting  officer  who  wishes  to  examine  the  annual 
fellings  on  the  spot,  under  each  local  agent',  can  at  once,  by  means  of 
the  records  of  the  working- scheme,  ascertain  whether  or  no  the  pro- 
visions of  the  latter  have  been  followed,  what  remains  to  be  felled  in 
each  compartment,  and  when  the  last  felling  was  made.  At  the  slight- 
est suspicion  of  any  incorrect  procedure,  he  goes  to  the  spot.  Baiiways 
have  not  been  made  for  nothing,  and  our  large  manufacturing  firms 
have  thoroughly  appreciated  the  advantages  of  the  iron  way,  enabling 
them  to  reduce  their  directing  staff,  and  to  send  inspecting  officers 
wherever  their  presence  may  be  required. 
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<<  ETeryiliiiig,  down  to  the  conduct  of  the  local  agent,  can  tiras  be 
▼erified.  I  hare  always  maintained  that  a  balance  sheet  of  a  forest 
can  be  drawn  np  as  precisely,  allowing  for  the  circumstances  of  the 
case,  as  that  of  an  acconntant*s  cash  box.  Thas  I  have  now  an 
inspecting  officer  at  X,  and  the  register  of  this  forest,  states  that  com- 
partment Ic,  contains  6,427  cubic  metres,  of  which  1,523  cubic 
metres  hare  been  already  worked  out,  and  Uierefore  there  should  at 
the  present  time  be  4,904  cubic  metres  of  standing  timber. 

''  A  telegram  sent  to  M.  Z ,  and  tomorrow  or  the  day  after,  I 

ahall  obtain  the  yaluation  of  what  actually  remains  in  the  compart- 
ment. This  system  eyidently  keeps  men  on  the  alert.  1  feel  certain 
that  not  one  of  my  agents  would,  even  for  my  own  pecuniary  advan- 
tage, without  special  orders  from  myself,  venture  to  execute  fellings  m 
places  not  prescribed  by  the  working-schemes,  and  thus  break  the 
terms  of  his  agreement  with  me.  6uch  a  measure  would  be  at  once 
discoyered,  and  men  in  France  are  too  honorable  to  break  their  en- 
gagements. I  have  only  to  guard  against  excess  of  zeal,  which  often 
leads  my  agents  to  cut  too  heavily,  with  the  double  object  of  pleasing 
me,  and  of  increasing  my  income. 

<'  I  always  specially  compare  the  figures  representing  the  average 
price  of  the  cubic  metre  in  my  different  forests,  and  endeavour  to 
raise  them  if  possible.  Nothing  can  be  more  variable ;  from  scarcely 
2  francs,  which  is  the  value  of  the  cubic  metre  in  some  hill  forests 
in  the  Jura,  it  varies  everywhere  up  to  20  francs  in  the  forest  of 
X  in  Luxemburg.  The  slightest  improvement,  which  can  raise  the 
vialue  of  the  cubic  metre  by  a  few  centimes,  in  a  forest  without  ex- 
port roads,  will  be  followed  by  a  considerable  increase  in  my  income. 

*^  "Whilst  preparing  my  budget  therefore,  and  deciding  as  to  the 
amount  I  intend  to  devote  to  improvements,  I  do  not  distribute  this 
sum  proportionally  to  the  area  of  the  forests — ^which  would  be  to 
act  in  the  dark — nor  in  proportion  to  their  cash  returns — ^which 
would  be  a  false  step,  and  would  give  the  most  to  the  forest  requiring 
the  least,  but  in  proportion  to  the  average  yield  per  acre,  and  to  the 
price  in  the  forest  of  the  cubic  metre.  I  am  thus  sure  of  expending 
capital  where  it  will  yield  the  best  return. 

**  In  conclusion,  allow  me,  said  M.  de  N to  draw  your  attention 

to  the  promptness  with  which  I  can  answer  every  possible  enquiry  you 
may  make  regarding  statistical  and  administrative  matters.  'What 
do  the  forests  produce  in  cubic  metres?  What  is  the  average 
value  of  the  cubic  metre,  at  such  and  such  a  place,  and  what  is  the 
proportion  of  timber  and  firewood  which  go  to  form  this  figure? 
"What  is  the  total  original  expenditure  since  such  and  such  a  date  on 
works  of  improvement  in  each  forest  ?  What  does  the  maintenance 
of  these  works  cost?  I  can  answer  all  these  important  questions  in 
an  instant,  and  even  if  I  had  twenty  or  thirty  times  my  present  area, 
I  should  be  just  as  ready  to  answer ;  and  in  order  to  do  so  should  only 
have  to  produce  twenty  or  thirty  simple  records." 

I  could  only  admit  the  splendid  results  of  M.  de  N 's 

system,  and  thank  him  for  so  courteously  aflFording  me  fall 
information  regarding  it.  His  system  of  managing  the  here- 
ditary forest  estates  of  kis  family,  is  now  <^ered  as  an  object 
of  atudy  to  the  public. 
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NOTES  FBOM  BEWAH. 

(^Concluded  from  page  440). 

I  WILL  conclude  my  cotee  with  a  few  remarks  on  the  subject  of 
lac.  On  page  400  of  the  **  Forester/'  the  lac  forests  were  indi- 
cated as  a  separate  tract  of  country.  This  was  incorrect^  as  the 
cultivation  is  not  confined  to  any  one  particular  area  south  of  the 
Kaimurs.  The  two  trees  on  which  the  deposit  is  chiefly  formed 
are  the  pal&  and  kosum^  £utea  frondosa  and  Schleichera  trijuga, 
and  these  two  species  are  reserved  as  royal  woods  throughout  the 
State,  and  care  taken  to  protect  them  both  in  khaUa  and  taldk'- 
ddri  lands. 

Sut  although  trees  of  this  species  abound  in  all  forest  localities, 
it  has  been  found  desirable  to  restrict  the  systematic  cultivation 
of  lac  to  four  principal  districts — Singrowli,  Sohagpur,  Chendia 
and  Singwdra.  In  these  four  illdquas  the  inhabitants  of  all 
forest  villages  take  an  interest  in  the  cultivation,  and  derive  a 
certain  amount  of  profit  from  it.  In  parts  of  Singwdra  and 
Singrowli  the  country  has  somewhat  the  appearance  of  being 
covered  with  olive  groves,  owing  to  the  careful  manner  in  which 
the  pal&  or  chnla,  as  it  is  locally  termed,  has  been  protected, 
even  on  cultivated  lands.  Over  considerable  areas  of  country, 
the  fields  are  divided  by  borders  of  these  trees,  and  in  very 
many  cases  they  may  be  seen  dotted  about  the  fields  themselves. 
The  cultivation  is  left  entirely  to  the  people,  who  for  many  years 
have  been  well  acquainted  with  the  process,  and  are  thoroughly 
conversant  with  the  habits  of  the  insect,  the  method  of  propaga- 
tion, and  treatment  of  the  trees  employed. 

The  method  of  propagation  is  the  same  in  Rewah  as  elsewhere, 
and  as  it  has  been  very  iuMy  described  already  both  in  the  '*Forest* 
er''  and  other  papers;  I  shall  only  note  with  regard  to  it  that,  the 
people  connected  with  the  industry  in  this  State,  chiefly  Baigurhs 
and  K61s,  recognize  a  difference  or  variation  in  Bulea  frondosa 
on  which  by  far  the  greater  portion  of  the  lac  crop  is  raised. 
They  divide  this  species  into  two  kinds,  Mia  chula  and  safid. 
ehula.  The  former  is  the  one  chosen  for  attention,  as  the  safkd 
eiula,  although  it  yields  lac,  does  so  in  such  small  quantities  as 
to  render  its  cultivation  unprofitable. 

I  have  never  been  able  to  account  in  a  satisfactory  manner  for 
this  distinction.  Dr.  Brandis,  in  his  Flora  Indiea,  gives  only  one 
arborial  Bulea,  and  certainly  the  two  trees  here  noticed,  with  one 
or  two  slight  external  differences,  are  apparently  identical  in 
flowers,  arrangement  of  leaves  and  general  growth.  But  without 
doubt  there  is  a  Butea  with  yellowish  white  or  grey  bark,  and 
with  comparatively  light  green  foliage,  which  although  found 
growing  with,  and  under  the  same  conditions  as,  the  commoner, 
or  as  common,  Bulea,  with  darker  foliage  and  greyish  black 
bark,  will  not  yield  a  lac  crop  worth  collecting,  while  the  darker 
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hned  trees  in  the  same  neighboarliood  will  be  covered  with  the 
excretion. 

I  was  disposed  at  first  to  doabt  the  above  fact,  bat  have 
become  so  thoroughly  satisfied  of  its  truth  that^  lately,  on  the 
application  of  a  large  number  of  landowners  for  permission  to 
cut  down  the  white  Buteas  growing  in  their  fields^  I  have  re* 
commended  they  should  be  allowed  to  do  so,  as  the  presence  of 
these  trees  is  detrimental  to  the  grain  crops,  and  of  no  practical 
benefit  for  lac  cultivation.  The  explanation  that  strikes  one  as 
most  natural,  is  that,  the  lighter  coloured  trees  are  deficient 
in  sap,  and  are  therefore  unable  to  supply  the  food  demand  of  the 
Coccu9  in  sufficient  quantity  to  enable  it  to  deposit  the  excretion; 
but  then  if  this  were  so,  one  would  expect  to  find  the  light 
barked  variety  growing  on  a  different  soil  or  under  different 
conditions  to  the  other,  but  I  cannot  say  that  this  is  the  case, 
for  I  have  repeatedly  observed  the  two  trees  growing  side  by 
side  on  the  same  field  boundary,  and  this  not  in  individual  cases^ 
but  where  trees  of  both  kinds  were  present  in  great  numbers — 
the  one  kind  covered  with  lac^  while  the  other  showed  scarcely 
a  trace  of  the  deposit. 

The  chula  yields  two  crops  of  lac  every  year.  These  crops  are 
known  locally,  and  in  most  lac  bazaars,  as  byaiki  and  kaihi^  and 
are  gathered,  the  first  during  April  and  May,  and  the  latter  in 
September  and  October.  The  bys&H  crop  is  the  more  useful,  and 
commands  a  better  price  than  katki^  which  contains  a  greater 
portion  of  colour,  a  commodity  now  almost  entirely  superseded 
by  the  cheaper  mineral  dyes.  The  lac-bearing  chula  trees  are 
pruned  every  third  or  fourth  year,  to  encourage  a  flush  of  new 
wood,  on  which  the  best  lac  is  deposited. 

The  kosum  crops,  known  in  the  bazaars  as  nagoli,  mature  in 
August,  September  and  January  ;  but  in  this  State,  the  Septem- 
ber crop  is  comparatively  poor,  and  is  generally  allowed  to  remain 
until  the  following  January,  when  the  trees  should  be  covered 
with  a  complete  crop.  Every  bit  of  lac  is  then  pulled  off,  and 
the  tree,  which  is  now  devoid  of  suitable  branch  wood,  is  left  for 
a  year  to  renovate  itself  with  a  fresh  flush  of  small  twigs,  when 
propagation  will  be  again  possible.  With  regard  to  kosum  lac^ 
therefore,  it  will  be  noticed  that  there  is  only  one  commercial 
crop  collected  each  year^  and  that  each  tree  only  bears  this  crop 
in  alternate  years. 

The  cultivation  of  lac  was  originally  commenced  in  the  State 
by  the  Agent  of  a  Jabalpdr  firm,  who  set  about  the  work  in  a 
very  energetic  and  practical  manner,  and  brought  it  to  a  suc- 
cessful and  lucrative  issue.  He  commenced  by  paying  the  dur* 
bar  an  income  of  Rs.  500  a  year  for  permission  to  cultivate 
and  collect  the  product  throughout  Sohag^ur  and  Singwara, 
soon  after  those  districts  were  transferred  to  Rewah.  This  pay* 
ment  graduidly  increasedi  untU  it  amounted  in  1873  to  nearly 
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Bs.  12^000  a  year-^SingTowli  about  the  same  time  being  leased 
oat  for  an  annual  payment  of  Rs.  10^000.  But  in  the  abore 
year^  the  price  of  shell- lac  fell  so  considerably^  that  the  profits 
derived  from  the  manufacture  no  longer  admitted  of  keeping  up 
the  establishments  necessary  for  controlling  the  cultivation  and 
collection  on  a  large  scale^  and  so  principally  owing  to  this  cause^ 
and  partly^  I  belie ve^  to  a  dissolution  of  partnership  in  the 
Jabalpur  firm,  the  industry  throughout  the  State  collapsed. 
The  propagation  of  the  insect  was  neglected^  and  the  remnant 
of  lac  remaining  in  the  forest  was  collected  later  on  by  a  contrac- 
tor, who  having  purchased  the  right  for  one  year  only^  gathered 
every  morsel  of  the  deposit  he  could  induce  the  Baigurhs  to 
collect  for  him.  This  procedure^  as  it  left  no  sufficient  balance 
for  seed^  destroyed  the  chance  of  a  new  crop^  and  was  nearly  the 
means  of  exterminating  the  insect  in  these  forests.  In  1880^ 
when  a  Forest  officer  was  appointed  to  Rewah^  the  receipts  from 
this  head  had  fallen  to  about  Rs.  8^000  a  year. 

But  lac  prices  having  greatly  revived^  considerable  attention 
was  at  once  directed  to  this  subject;  advances  were  made  in  large 
sums  to  induce  the  people  to  re-start  the  cultivation ;  godowns 
were  built  to  warehouse  the  lac  in  fifteen  or  twenty  different 
places^  and  fairly  remunerative  rates  were  fixed  at  which  the  lao 
was  to  be  purchased  from  the  producers.  In  short,  the  industry 
was  re-started  on  the  same  lines  as  followed  by  the  original  Jabal- 
pdr  Agents  and  with  so  much  success^  that  during  last  year  1882- 
83,  a  net  revenue  of  Rs.  52,400  was  collected  under  this  head. 

Lac  indeed  is  at  present  the  most  valuable — or  at  least  the 
most  paying — item  of  forest  produce  in  this  State,  where  most 
of  the  forest  areas  are  too  distant  or  too  inacessible  to  admit  of 
small  wood  and  bamboos  being  removed  from  them  with  profit. 
This  is  especially  the  case  towards  the  north,  owing  to  the  pre- 
cipitous Kaimur  hills ;  and  on  the  south  and  east,  where  the 
forest  country  marches  with  British  territory,  there  is  at  present 
an  abundant  supply  of  wood  in  the  adjoining  country.  No  in- 
come is  forthcoming  from  the  sale  of  material  for  local  consump- 
tion which  passes  here  duty  free;  the  most  valuable  of  all 
minor  forest  produce — mohwa,  is  also  a  perquisite  of  the  cultiva- 
tor; the  large  timber  has  been  cut  down  and  removed,  and 
considerable  forest  revenue  is  already  collected  through  the 
medium  of  the  Customs  Department.  Under  these  circum- 
stances it  is  not  likely  that  the  net  forest  revenue  of  Rewah  can 
largely  increase  for  some  time  to  come;  and  it  is  probable 
therefore  that  the  necessity  of  keeping  a  Forest  officer  here  will 
cease  as  soon  as  the  special  areas  of  forest  noticed  above  in  these 
Notes^  have  been  demarcated  and  placed  under  proper  manage- 
ment. 

J.M. 
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CANAL  PLANTATIONS. 

TO  THE  BDITOB  OF  THE  "INDIAN  FOBBSTBB.'' 

SiE,— Will  you  permit  me  to  ventilate  in  the  "Indian  Forester" 
a  question  of  much  importance  in  the  management  of  canal 
plantations.  These,  like  other  plantations,  must  be  worked  as 
high  forest y  on  the  selection  system,  or  by  natural  reproduction. 
Until  quite  recently  the  canal  plantations  in  the  North- West 
Provinces  were  in  fact  exclusively  worked  on  what  is  now  called 
the  selection  system,  the  trees  in  each  unit  being  of  all  ages,  and 
gaps  being  filled  up  as  they  occurred  by  fresh  planting. 

Thepe  plantations  practically  consist  of  two  staple  species^ 
babul  (Acacia  arabiea)  and'sissu  (^Dalbergia  sissu),  all  others 
being,  as  regards  the  present  enquiry,  of  quite  inferior  importance. 
Now  in  working  babul  a  very  important  change  has  recently 
been  made.  Mr.  O.  Oreig,  Conservator  of  Forests  and  Inspector 
of  Canal  Plantations,  has  proved  to  demonstration  that  this  tree 
does  not  grow  well  in  shade,  while,  if  its  seed  be  sown  in  June, 
and  there  be  no  very  prolonged  break  in  the  ensuing  rains,  the 
young  plants  acquire  sufficient  strength  to  withstand  the  hot 
winds  of  the  following  year,  and  need  little  further  care  beyond 
periodical  thinnings.  The  trees  in  each  unit  should  therefore 
be  felled  together,  the  number  of  units  in  a  full  rotation  being 
equal  to  the  mature  age  of  babul  (about  25  years),  so  as  to  give 
an  outturn  of  one  unit  per  year.  It  may  be  assumed  that  babul 
will  in  future  be  worked  on  this,  the  Aigk  forest  system,*  in  aU 
canal  divisions. 

As  regards  the  management  of  sissu,  I  am  aware  of  no  opinion 
which  commands  the  same  general  assent.  Our  canal  planta- 
tions contain  a  very  large  amount  of  sissu,  which  is  at  present 
of  little  value,  but  some  of  it  may  eventually  grow  into  valuable 
timber,  when  it  reaches  its  maturity  in,  say  40  years.  Considering, 
however,  the  larg^  proportion  of  ilUgrown  and  crooked  trees,  and 
the  very  great  expenditure  that  has  been  incurred  in  nurseries, 
transplanting,  watering,  &c.,  one  cannot  be  sanguime  of  an  ulti- 
mate profit  on  these  plantations,  even  if  a  certain  proportion  of 
the  trees  should  eventually  command  a  fair  price. 

Supposing  nevertheless  that  sissu  plantations  will  pay,  an 
objection  to  working  them  on  the  Aigi  forest  system  is  that,  the 
right  bank  of  the  canals  being  generally  devoted  to  babul,  the 
left  (or  east)  bank,  which  contains  the  tow-path  and  canal  road- 
way, is  alone  available  for  them,  and  the  deprivation  of  shade  ia 
those  units  which  are  far  from  maturity,  would  be  a  serious 
inconvenience.  It  is  possible,  no  doubt,  to  have  a  shade  line  of 
trees  independentof  therestof  the  plantation,  but  a  single  row  of 
trees,  in  which  there  are  sure  to  be  gaps,  does  not  afford  sufficient 
protection  to  the  road,  while  their  shade  over  the  young  trees  in 

•  This  is  in  reality,  the  method  of  dean-felliiig— [Ed.] 
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sucli  narrow  strips  as  canal  plantations,  is  inconsistent  with  tlie 
principle  on  which  rotation  plantings  are  conducted.  This  objec- 
tion would  apply  equally  to  babul  plantations  on  the  left  bank. 

It  is  to  be  remarked  on  the  other  hand  that  in  suitable  soil 
and  situations^  as  for  instance  on  the  canal  berm  and  marginal 
slopes,  sissu  reproduces  itself  so  rapidly  that  there  is  a  positive 
difficulty  in  keeping  it  down,  and  it  does  so  quite  independently 
of  whether  it  is  in  the  shade  of  other  trees  or  not.  On  the  higher 
and  drier  spoil  banks,  on  which  our  plantations  are  mostly  form- 
ed, it  certainly  does  not  grow  so  luxuriantly,  but  even  there  in 
places  really  protected  from  grazing  it  does  reproduce  itself  to  a 
moderate  extent. 

Doubtless,  however,  some  of  your  readers,  who  have  had 
experience  of  sissu,  will  have  observed  the  conditions  of  its 
growth  with  a  better  trained  eye  than  that  of  a  Canal  Engineer, 
and  may  be  able  to  give  valuable  hints  bearing  on  the  following 
issues: — 

1.  Should  sissu  plantations  on  canals  be  abandoned  altogether 

in  favour  of  babul? 

2.  If  sissu  be  gprown  at  all,  on  what  system  should  it  be 

worked? 
8.  If  worked  on  either  the  selection  or  natural' reproduction 
system,  is  there  any  valid  reason  why  other  useful  and 
ornamental  trees,  such  for  instance  as  mango,  jaman,  and 
the  fig  tribe,  should  not  be  mixed  with  it  in  the  canal 
plantations? 

Thos.  Howakd, 
Major^  B,E. 


COLD  SEASON  FLOWERING  ANNUALS. 

No  class  of  flowers  is  more  universally  popular,  or  more  highly 
esteemed  by  the  Anglo-Indian,  than  those  collectively  termed 
cold  season  annuals.  It  is  only  natural  that  this  should  be  so, 
for  does  not  the  modest  Daisy  vividly  recall  the  spring  beauty 
of  his  native  meadow,  and  the  fragrant  Mignonette  the  familiar 
surroundings  of  his  paternal  home?  The  season  during  which 
their  beauty  can  be  contemplated  is  of  short  duration,  and  a  few 
remarks  on  how  to  make  the  most  of  it  may  not  be  unaccept- 
able to  your  readers. 

A  common  error  in  the  cultivation  of  flowering  annuals  is  early 
sowing.  A  few  sorts  succeed  as  well  as  could  be  desired  when 
sown  early,  but  the  majority  do  not.  Some  people  begin  to  sow 
in  August,  and  many  in  September,  but  according  to  my 
experience,  any  date  during  these  two  months  is  too  early  for 
most  districts  in  the  plains.  A  few  varieties,  such  as  Aster, 
Calceolaria,  Cineraria,  Clianthus,  Hollyhock,  Salpiglossis  and 
Sehizanthus,  should  be  sown  under  cover  of  an  opeu  verandah,  in 
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the  early  part  of  September.  These  are  all  slow  growers,  and 
unless  sown  early,  they  fail  to  produce  their  flowers  before  the  hot 
season  sets  in  to  destroy  them.  I  find  that  the  early  part 
of  October,  or  in  fact  any  date  daring  that  month,  is  the  best 
time  for  sowing  all  the  common  annuals,  excepting  those  above 
named.  A  few  varieties  will  not  germinate  until  the  weather  is 
quite  cool.  Those  who  sow  early,  and  are  ignorant  of  this  fiict, 
naturally  blame  the  seedsman  for  supplying  bad  seed,  when  in 
reality  it  may  have  been  good,  and  would  have  germinated  satis- 
factorily, if  sown  at  the  proper  time. 

Another  error  to  be  guarded  against  is  thick  sowing,  and  par- 
ticularly when  the  seeds  are  from  acclimatized  stock.  Native 
gardeners,  when  left  to  themselves,  are  •very  apt  to  commit  this 
error.  When  seeds  sown  thickly  germinate  freely,  the  young 
Beedlings  are  very  liable  to  damp  off  soon  after  they  appear  above 
ground.  I  have  often  noticed  pots  of  annuals,  perhaps  containing 
hundreds  of  seedlings  to  the  square  inch,  damp  off  before  the 
seedlings  were  large  enough  for  handling,  excepting  on  spots 
where  the  seeds  were  accidentally  thinly  sown..  Thin  sowing  is 
therefore  essential  for  saccess. 

The  most  economic  method  of  getting  the  best  results  from  a 
limited  quantity  of  seed  is  next  to  be  considered.  I  sow  some  of 
my  varieties  of  annuals  in  pots  and  some  in  beds.  Both  methods 
answer  for  all  the  common  varieties,  however  those  who  possess 
small  gardens,  and  who  can  only  afford  to  purchase  a  small  collec- 
tion of  seeds,  should  always  sow  every  variety  in  pots.  If  the 
injunctions  regarding  early  and  thick  sowing  are  attended  tOj 
total  failure  will  seldom  occur. 

The  soil  for  the  seed  pots  should  be  light  and  rich.  The  fol- 
lowing compost  will  be  found  to  give  satisfactory  results,  viz.,  two 
parts  loam,  one  part  sand,  and  one  part  decayed  manure  of  any 
description.  Fill  the  pots  with  this  compost  to  within  half  an 
inch  of  the  brim,  and  make  the  surface  smooth  and  level.  Sow 
the  seeds  thinly  on  this,  and  cover  small  seeds  with  a  very  light 
fprinkling  of  fine  soil,  and  large  seeds  with  a  somewhat  thicker 
covering.  Care  should  be  taken  not  to  bury  the  seeds,  neither  ti> 
leave  them  too  much  exposed.  A  spot  shaded  from  the  midday 
sun,  but  exposed  to  the  dew  at  night,  is  the  best  situation  for  the 
seed  pots.  When  this  cannot  be  had,  it  is  preferable  to  keep 
tiiem  in  the  open  and  shade  with  a  mat  for  a  few  hours  during 
the  heat  of  the  day,  rather  than  keep  them  in  an  overshaded 
situation*  If  at  any  time  a  particular  variety  is  seen  to  become 
tall  and  weakly,  it  should  be  gradually  removed  from  the  shade, 
and  when  able  to  bear  it,  fully  exposed  to  the  sun.  While  the 
young  i^nts  are  in  the  seed  pot,  water  must  be  very  carefully 
applied*  In  open  situations  the  fall  of  dew  is  sometimes  very 
heavy  at  night,  and  when  this  is  the  case,  no  water  should  be 
given  in  the  afternoon  or  evening.  The  heavy  fall  of  dew  dur- 
ing the  sight,  and  a  sprinkling  of  water  about  8  jl.u.  the 
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following  morning  is,  under  these  circamstances^  quite  sufficient 
for  their  requirements.  During  hot  dry  days,  and  when  little 
dew  falls  at  night,  water  of  course  must  be  given  in  the  after- 
noon or  evening.  In  my  opinion  nothing  tends  more  to  raise 
up  strong,  sturdy,  plants  than  open  exposure  at  night.  When 
inclination  or  time  will  not  allow  of  these  instructions  being 
fully  carried  out,  it  is  a  safer  plan  to  keep  the  seed  pots  in 
a  covered  situation,  water  morning  and  evening  and  give  no 
thonght  to  the  dew. 

"With  the  exception  of  the  favourite  Mignonette,  transplanting 
is  of  great  benefit  to  all  the  cold  season  annuals.  Gardeners  in 
England  can  grow  Mignonette  into  a  good  sized  shrub  by  a  sys- 
tem of  praning  and  transplanting,  but  in  this  country,  although 
transplanting  does  not  in  all  cases  end  fatally,  still  I  have  never 
seen  the  operation  do  it  any  good.  When  it  is  desired  to  grow  it 
in  pots,  the  required  quantity  of  seed  should  be  sown,  and  if  the 
seedlings  come  up  too  thickly,  thin  them  out  to  about  %  or  2)  in- 
ches apart,  and  then  let  them  grow.  Most  people  like  to  grow 
Mignonette  in  pots,  for  the  verandah,  but  it  succeeds  best  when 
sown  in  the  ground.  This  may  be  done  in  small  round  patches  in 
the  border,  round  the  edge  of,  or  broadcast  on,  a  bed,  or  in  any 
way  fancy  may  suggest.  Referring  to  all  other  common  annuals^ 
transplanting  should  be  done  as  soon  as  the  young  seedlings  are 
fit  for  handling.  It  is  very  essential  to  have  them  large  and  well 
grown  before  extreme  cold  sets  in,  for  then  they  make  little  or 
no  growth.  This  operation  should,  therefore,  never  be  put  off  for 
even  one  day,  when  the  seedlings  are  ready  for  handling.  When 
transplanted  into  pots,  five  seedlings  are  sufiicient  for  a  twelve 
inch  pot,  and  when  into  beds  or  borders,  they  should  be  inserted 
from  6  to  12  inches  apart.  It  is  needless  to  give  more  details 
regarding  the  proper  distance  for  tr.ansplants.  Small  and  dwarf- 
growing  varieties,  such  as  Daisies,  Fansies,  Lobelias,  &c.,  should 
be  transplanted  at  the  lesser  distance,  and  tall  growing  and  spread- 
ing varieties,  such  as  Larkspurs,  Petunias^  Verbenas,  &c.,  at  the 
greater  distance. 

W.G. 

DEODAR  IN  THE  DHAEA  gId  VALLEY. 

This  valley,  about  10  miles  long  by  4  miles  broad,  is  situated 
in  the  hill  portion  of  the  Dehra  Ddn  District,  known  as  Jaun- 
sar-Bawar,  about  12  miles  north  of  the  military  station  of 
Chakrata,  and  about  30  miles  in  a  bee  line,  also  north,  of  the 
town  of  Dehra  Diin.  The  Dhdra  Qdd,  a  perennial  stream, 
is  a  tributary  of  the  river  Tons,  which  joins  the  Junma  at  a 

Eoint  where  both  rivers  issue  forth  from  the  Himalayas.  The 
ighest  and  lowest  points  of  the  valley  are  respectively  10,075 
and  3,037  feet  above  the  sea,  but  deodar  is  found  only  at  the 
head  of  the  valley  at  elevations  above  6,500  feet  and  distributed 
in  patches  over  an  area  of  4^000  acres. 
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No  meteorological  observations  have  ever  beefi  made'in  the  val* 
ley  itself,  but  the  data  obtained  for  Chakrata  will  give  a  fair  idea 
of  the  climatic  conditions  of  the  valley  itself.  The  average  rain- 
fall and  the  average  monthly  mean  temperature  of  the  last  13 
years  at  Chakrata  (elevation  7,052  feet)  have  been  as  follows  : — 

Jftnnaffi  •••  ••• 

Febraarji  •••  ••• 

March,  .«•  ••• 

Apnl|  •••  •«•  «•• 

Alay,    •••  *••  ••• 

tinnOy   •••  ••«  ••• 

tlulyi    •«•  •••  ••• 

August,  •••  •«« 

SeptembeTi  •••  ••• 

October, 

Koyember,  

Decemberf  ••, 

Total,  

The  highest  maximum  air  temperature  often  reaches  82*^5 
Fab.,  and  the  minimum  sinks  as  low  as  28°  Fab.  during  the  three 
winter  months.  The  diurnal  range  of  temperature  frequently 
exceeds  30^  Fah.,  and  is  sometimes  as  great  as  39^  Fab. 

October  and  November  are  fine  cold  months  in  the  Dhfira 
G<d  valley ;  the  nights  are  frosty,  but  the  frost  is  probably 
never  very  severe.  The  first  falls  of  snow  occur  in  December, 
but,  as  a  rule,  melt  quickly.  Very  heavy  falls  are  general  in 
January  and  February.  This  snow  does  not,  at  least  within  the 
deodar  region,  melt  until  some  time  in  March,  and  lies  in  cool 
shady  hollows  until  even  the  first  week  in  June.  The  winter  is 
followed  by  showery  but  genial  weather  through  April,  May  and 
June,  during  which  period  hailstorms  are  frequent.  After  this 
the  regular  monsoon  rains  set  in  and  last  until  the  middle  of 
September. 

Thus  in  the  basin  of  the  Db^ra  Gid,  as  in  the  rest  of  Jauns&r- 
B&war  and  in  the  neighbouring  forests  on  the  Tons,  deodar 
affects  a  climate  that  is  more  or  less  alpine  in  character.  It  is 
first  met  with  naturally  at  an  altitude  of  about  6,500  feet  above 
the  sea,  and  it  disappears  only  at  9,500  feet,  where  it  yields  the 
place  to  forest  of  broad-leaved  trees,  the  chief  of  which  is  Quer*' 
CU8  semecarpifolia.  Between  these  two  limits  it  occupies  princi- 
pally the  ridges  and  dry,  well-drained  slopes,  especially  the 
former.    It  occurs  most  abundantly  between  7,500  and  9,000  feet. 

An  elevation  of  6,500  feet  is,  as  already  said,  the  lowest  point 
to  which  deodar  naturally  descends  in  the  Dhdra  Gdd  valley. 
But  that  it  can  flourish  and  attain  useful  dimensions  at  much 
lower  elevations  is  proved  beyond  question  by  the  pateh  ci 
planted  deodar,  which  standi  on  the  site  of  a  deota  on  a  north- 
easterly slope  half-way  between  KirAri  and  Kistiir  at  an  eleva^ 
tion  of  about  5,500  feet.    As  no  portion  of  the  forests  with 
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vhich  the  present  Working  plan*  deals  hafl  a  less  altitnde  than 
5,300  feet,  it  follows  that,  provided  always  that  other  circum- 
stances permit  of  it,  deodar  may  he  profitably  grown  throughout 
the  entire  area  of  these  forests. 

As  regards  aspect,  the  deodar  in  the  Dhdra  Q6d  valley  avoids 
southerly  slopes  ;  hut,  although  it  thrives  on  every  other  expo- 
sure, it  IS  perhaps  most  abundant  and  vigorous  on  slopes  facing 
the  north-east.  Near  its  upper  limit,  however,  it  confines  itself 
to  ridges  and  the  crests  of  spurs ;  at  these  high  altitudes  the 
flanks  of  the  ridges  and  spurs  seems  to  be  too  cold  and  damp 
for  the  tree,  which  hence  retires  before  oaks  and  firs  and  other 
denizens  of  damp  and  cold  localities. 

After  what  precedes,  it  will  be  readily  understood  that  deodar 
avoids  the  bottoms  of  ravines  and  vallevs  and  all  similar  damp  cold 
places.  It  requires  a  well-drained  soil,  and  a  certain  appreciable 
amount  of  insolation.  In  the  valleys  and  deeper  ravines,  besides 
that  the  sun  shines  there  with  less  intensity  and  for  a  shorter 
time  every  day  than  elsewhere,  the  snow  lies  deeper  and  till  a 
much  later  period  of  the  year,  thus  keeping  the  soil  saturated 
even  when  there  is  no  rain.  These  injurious  effects  of  the  snow 
are  of  course  irrespective  of  the  glacier-like  movement  of  the 
heavy  deposit  of  it  in  those  depressions,  which  movement  is  ia  a 
general  manner  fatal  to  the  young  growth  of  all  species  without 
exception,  but  especially  so  to  deodar. 

As  regards  the  composition  of  the  soil,  deodar  is  extremely 
accommodating  as  long  as  the  drainage  is  sufficiently  free. 
Making  due  allowance  for  that  limitation,  it  may  be  said  to 
flourish  in  every  variety  of  soil  found  in  these  forests,  although 
-  it  is,  as  a  rule,  most  abundant  on  a  rich  free  loam  overlying  a 
much  crushed  or  fissured  rock. 

An  analysis  of  carefully  barked  deodar  wood  made  at  the 
Central  Forest  School  in  1882,  the  results  of  which  analysis 
are  published  on  page  301  of  Vol.  VIH.  of  the  "  Indian  Fores- 
ter,   gives  the  following  figures  :— 

Water  in  air  dried  wood,      12*826  percent, 

Analym  of  a$h  of  stiom-dried  wood. 

Potassiam  carbonate,  ...  0*03  per  cent,  of  weight  of  wood. 

„        chloride,  ••.  trace. 

„        sulphate,  ...  0*02  per  cent,  of  weight  of  wood. 

Phosphates  of  iron,  aluminium, 


calcimn  and  magnesium,  ...  0*06    „     „ 

If 

II 

Oalcnm  carbonate,               •••  0*16    „     „ 

II 

tt 

Magnesium  carbonate,         ...  0*04    „     „ 

II 

II 

fUlica  and  impurities,  insol- 

uble in  acids,     ...            ...  0H)8    „     „ 

19 

ft 

Total  Ash,    ...  O'SH 

*  ThiB{)aper  is  eztnusted  from  prelimifiaiy  notes  drawB  np  ler  a  woridsff  tluL 
to  itia  deodar  loiiits  of  tbe  Dbica  (Stid  vaUcf. 
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From  the  preceding  fignres  it  will  be  seen  that  deodar  as  a 
forest  crop  takes  away  next  to  nothing  from  the  soil,  especially 
if  we  exclude  calcium  carbonate  and  silica,  the  quantity  of 
which  in  the  soil  of  these  forests  is  practically  inexhaustible. 

In  these  forests,  as  elsewhere,  deodar  is  pre-eminently  a  shade- 
enduring  tree,  especially  during  the  first  naif-century  of  its  life. 
Seedlings  will  remain  alive  under  the  densest  cover  for  years  : 
the  mean  age  of  10  saplings  averaging  7  feet  in  height  and  6 
inches  in  girth  at  the  base,  and  growing  under  a  complete  leaf- 
canopy,  was  39  years.  One  of  these  plants,  6  J  feet  high,  was  53 
years  old  I  There  can  of  course  be  no  question  about  these  10 
saplings  having  been  prevented  by  the  heavy  cover  overhead 
from  making  anything  like  their  normal  rate  of  growth,  yet, 
in  spite  of  this,  the  actual  rate  of  growth  attained  by  them 
under  a  complete  leaf-canopy  compares  favorably  with  tne  pro- 
gress made  by  10  seedlings  standing  out  in  the  open,  but  in 
all  other  respects  grown  under  identical  conditions  of  soil, 
aspect,  elevation  and  gradient.  This  second  batch  of  saplings 
averaged  the  same  girth  as  the  first,  but  were  more  than  1^ 
feet  snorter  and  were  older  by  5  years.  The  measurements 
and  ring-countings  referred  to  here  are  given  in  detail  in  the 
following  table  :— 

Comparative  rate  of  growth  of  Deodar  Saplings  grown  under  heavy 
cover  and  out  in  the  open. 


Sapuhos  asowH  is  thb  open. 

Saplikos  bitppressed  bt  hbatt 

OOVBB. 

Rnnning 

BDmber  of 

Bspling. 

°4 

II 

ilf 

J 

'^1 

.3 

u 

g'S 
SZS 

1 

2 
8 

4 
5 
6 
7 
8 
9 
10 

6-9 
5-6 
6-0 
5-7 
6-4 
6-8 
6-8 
6-5 
5-5 
6-8 

4 
4 
6 
7 
8 
4 

H 
5 

51 
41 
55 
44 
46 
86 
34 
50 
35 
48 

1 

2 
8 
4 
5 
6 
7 
8 
9 
10 

5-5 
6-8 
5-8 
5-5 
60 
6-4 
5-4 
5-6 
6-5 
6-0 

7i 

9 
6 

6i 
10 
6 

42 
32 
40 
29 
42 
48 
38 
58 
85 
S3 

Total, ... 

69 

58 

440 

Total, ... 

59 

70 

892 

Averages, 

6-9 

5A 

44 

ATerages, 

6-9 

7 

39 
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The  preceding  figures  prove  clearly  that  young  deodar  can 
not  only  survive  for  many  years  under  a  dense  lea&anopy,  but 
that  a  dense  leaf-canopy  is  less  hurtful  to  it  than  complete  ex- 
posure to  weather  influences,  the  most  destructive  of  which  is 
evidently  drought  and  strong  heat,  and  the  weight  of  superin- 
cumbent snow  which  breaks  the  leading  shoot  and  bends  down 
and  distorts  the  thin  flexible  stem.  Thousands  of  vigorous 
saplings  and  poles  attest  the  fact  that,  provided  the  cover,  sur- 
roundmg  and  overhead,  is  not  extremely  dense,  young  deodar 
is  always  able  with  its  lon^  slender  graceful  leading  shoot,  to 

f)ierce  through  the  overtoppmg  leaf-canopy  into  the  direct  sun- 
ight  above  without  suflering  any  very  appreciable  diminution 
of  vigour.  Hence  thinnings  made  with  the  object  of  giving 
more  light  and  growing  room  to  deodar  must  be  made  cauti- 
ously and  with  a  sparing  hand.  No  greater  mistake  could  be 
made  than  to  thin  out  the  forest  surrounding  or  overhead  in 
any  wholesale  manner. 

The  .conditions  under  which  deodar  reproduces  itself  naturally 
have  not  yet  been  sufficiently  studied  anywhere.  In  these  for- 
ests this  study  is  rendered  specially  difficult  by  the  fact  that  in 
spite  of  abundant  crops  of  seed  at  comparatively  short  intervals, 
and  the  absence  of  forest  fires,  deodar  plants  under  10  years  of 
age  are  remarkably  scarce,  and  recent  seedlings,  i.e.,  those  which 
nave  come  up  during  the  last  three  or  four  years,  are  almost 
entirely  wantmg,  even  in  places  where  the  ground  is  free  from 
brushwood  or  heavy  herbaceous  growth.  No  doubt  the  forma- 
tion of  a  thick  dense  matting  of  undecomposed  leaves  and  twigs 
and  of  herbs  and  low  shrubs,  through  which  matting  the  com- 
paratively weak  tap  root  of  the  young  seedling  has  to  penetrate 
before  it  can  enter  the  true  soil,  is  to  a  very  great  extent  an- 
swerable for  this  extraordinary  failure.  But  there  are  no  doubt 
other  causes  equally  important  which  require  careful  investiga- 
tion on  the  spot  through  a  series  of  years,  and  it  is  to  be  hoped 
that  they  will  be  thoroughly  understood  and  controlled  by  the 
end  of  the  period  of  five  years  for  which  the  present  working 
plan  is  drawn  up. 

Regarding  the  rate  of  growth  of  deodar  in  the  Dhdra  Gdd 
forests  we  possess  more  certain  data.  The  following  table  gives, 
besides  the  thickness  of  bark  and  sapwood,  the  number  of  rings 
per  inch  of  radius  coimted  on  22  type  trees.  In  each  tree  the 
rings  were  counted  on  a  mean  radius,  the  length  of  which  was 
computed  by  dividing  the  sum  of  the  longest  and  shortest  dia^- 
meters  by  4.  The  thickness  of  the  bark  could  not  be  measured 
in  every  case,  as  the  bark  had  disappeared  after  the  fall  of  tho 
tree. 
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Bmg  ccMlingi  and  rMosuremwt  of  bark  and  9apwaod  along  a  m$an 
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From  various  observations  which  it  is  nnnecessary  to  record, 
it  may  be  laid  down  that  yonng  self-sown  deodar,  growing  under 
average  conditions  in  the  forest  begins  to  push  up  rapidly  only 
when  it  is  about  10  years  old.  In  other  words,  to  arrive  at  a 
correct  estimate  of  the  age  of  a  tree  felled  at  the  ordinary  height 
above  the  ground,  we  must  increase  by  10  the  number  of  rings 
counted  on  the  lowest  section.  Hence  remembering  that  the 
average  thickness  of  the  bark  is  \  inch,  we  see  that  the  diame- 
tral growth  of  deodar  is  very  slow  for  the  first  10  years,  is  fairly 
rapid  tiienceforward  until  the  50th  year  (mean  diameter  18 
inches),  then  slackens  gradually  on  to  the  70th  year  (mean  dia- 
meter just  under  17  inches),  after  which  it  remains  more  or  less 
constant  up  to  the  170th  year  Tmean  diameter  32  inches),  when 
it  declines.  A  diameter  of  2  teet  is  reached  at  the  age  of  120 
years,  and  after  this  age  until  the  170th  year,  the  average  annual 
diametral  increment  is  only  0*15  inch.  Hence,  unless  the  trees 
possess  exceptional  vigour,  they  would  profitably  be  felled  soon 
after  tiiey  attain  a  diameter  of  2  feet. 
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The  snbjoined  table  gives  the  results  of  measnrements  taken 
with  the  object  of  ascertaining  in  a  general  manner  the  rate  of 
longitudinal  growth  of  deodar.  They  bring  out  an  important 
fact,  viz.,  that  deodar  continues  to  grow  appreciably  in  height 
eyen  after  it  is  more  than  a  century-and-a-half  old  and  has  at- 
tained a  diameter  exceeding  2  feet  6  inches. 

Measurement  of  height  of  Deodar  trees  of  various  diameters. 


Size  class  of  trees. 

BnnDing  No.  of 
tree» 

Diameter  of  trees 
at  breast  height. 

Height  of  tree 
Li  feet 

feet     iiieh. 

8.S  "S 

1 

8       10 

126 

2 

8        7i 

116 

8 

4 

8        51 
8        5 

118 
162 

6 

8        4i 

118 

i'll 

6 

8        8 

146 

«N 

7 

8        2 

128 

"^Sr        I 

8 

8        1 

164 

Totals,    ... 

27        2^ 

1,078 

AyerageB,    ... 

8        6 

185 

■S-a 
^1 

1 

2      11 

119 

2 

2      10^ 

182 

8 

2        9 

142 

«5 

4 

2        8 

122 

from 
etera 
ight. 

5 
6 

2        8 
2        8 

181 

104 

-Treea 

in  diam 

he 

7 

2        7i 

187 

8 

2        7 

128 

9 

2        7 

148 

a^« 

10 

2        6i 

139 

11 

2        6 

151 

Totals,    ... 

29        4^ 

1,453 

Averages,     ... 

2        8 

182 

«5j 

lit 

1 
2 

2        54 
2        4J 

186 
144 

8 

2        4 

108 

4 

2        4 

143 

8  S*       i 

6 

2        8i 

122 

6 

2        8 

127 

7 
8 

2  1 

3  0 

182 
121 

Totals,    ... 

18        1^ 

1,038 

Averages,    ... 

S        8 

129 
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Measurement  of  height  of  Deodar  trees  of  various  dtafnef^ra— (contd.) 


Size  class  of  trees. 

BniiDiDg  No.  of 
trees. 

Diameter  of  trees 
at  breast  height. 

Height  of  treo 
in  feet. 

feet    inch. 

•s^ 

1 

1       11 

107 

2 

1       11 

107 

3 

1       11 

136 

S- 

4 

1       lOJ 

119 

S 

il      ■ 

5 

6 
7 

1      H 

1        9 
1        9 

105 

106 

99 

-s; 

8 

1        8i 

122 

s  « 

9 

1        8t 

157 

'll 

10 

1    ^ 

58 

11 

1        7 

88 

1-4 

12 

1        6 

90 

Totals,     ... 

21        H 

1,289 

Averages,     ... 

1         9 

107 

Id-^'      r 

1 

1         5 

55 

2 

1        Si 

60 

8 

1    si 

60 

.^1 

4 

1    ^ 

107 

f-H     «S 

5 

1         3 

49 

ii 

6 

1        2k 

75 

-S^      " 

7 

1        24 

57 

S  !^ 

8 

1        2i 

72 

|l 

9 

1        l| 

81 

11 

10 

1        H 

60 

^-4  'O 

11 

1        0 

47 

K.9          I 

12 

1        0 

55 

Totals,     ... 

14         5 

778 

Averages,     ... 

1         3 

65 

.3  «•          f 

1 

0       11^ 

47 

^-S) 

2 

0      11 

53 

5-s 

8 

0       11 

48 

4 

0      lOi 

40 

a1 

5 

0      10 

85 

•J5  ^ 

6 

0        2\ 

48 

2"ti 

7 

0        9i 

44 

8  •» 

8 

0        9 

51 

9 

0        8i 

88 

10 

0        7| 

85 

&:! 

11 

0        6 

42 

Totals,     ... 

8        8 

481 

ATerages,    ... 

0        9 

44 

Futtisg  together  the  data  famished  by  the  two  preceding 
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tables,  and  assuming  that  the  nnmher  of  rings  in  anj  half-inch 
of  radius  is  half  the  number  of  rings  in  a  whole  inch-length 
which  includes  that  half-inch  (a  periectly  reasonable  assumption), 
•we  obtain  the  following  interesting  figures  : — 


MeMiage 

oftieeBiB 

yevB. 

Mean  diiir 
metdrof 
tieeain 
ischei. 

Menn 

height  of 

trees  in 

feet. 

Meui 

•nnnal 

height  In. 

crement 

in  feet. 

Meui  aM 

of  trees  in 

yean. 

Mean  dia- 
meter of 
trees  in 
indiM. 

Mean 
height  of 
trees  in 

feet. 

Meu} 

annnal 

height  in* 

crement 

infeet. 

10 

1 

105 

22 

U 

2 

112    1        23 

18 

a 

119 

24 

21 

4 
5 

126 

25 

24 

133 

26 

27 

6 

189 

27 

129 

0-9 

80 

7 

146 

28 

88 

8 

153 

29 

86 

9 

44 

1-2 

160 

80 

40 

10 

166 

81 

43 

11 

172 

82 

182 

08 

47 

12 

178 

88 

51 

18 

186 

84 

56 

14 

193 

S6 

61 

15 

64 

1-0 

200 

86 

66 

16 

207 

.      87 

184  (?) 

0-6 

72 

17 

88 

79 

18 

89 

85 

19 

40 

92 

20 

41 

185 

98 

21 

107 

11 

From  the  above  figures  it  will  be  observed  that  the  mean  an- 
nual height  increment  is  1*2  foot  up  to  the  age  of  36  years,  falls 
to  0*8  foot  between  the  ages  of  36  and  61  years,  rises  again  to 
1'2  foot  between  61  and  98  years,  and  then  falls  continuously 
afterwards^ — to  0*5  foot  between  98  and  139  years,  to  0*1  foot 
between  139  and  172  years,  and  to  0*06  between  172  and  207 
years,  after  which  it  practically  ceases.  The  sudden  rise  after 
the  age  of  61  years  evidently  indicates  a  previous  period  of  sup- 
pression, during  which  the  deodar  trees  were  either  gradually 
making  their  way  through  the  crowns  of  overtopping  firs  and 
oaks,  or  persisting  and  slowly  pushing  up  under  the  diminishing 
cover  of  the  older  leaf-canopy  above. 

As  regards  the  flowering  and  fructification  of  the  deodar  in 
the  Dhira  G&d  valley,  I  am  indebted  to  Mr.  SmytUes  for  the 
following  notes  :-— 

^^Xhe  flowering  aad  seeding  of  deodar  in  the  Dhira  CM 

8  T 
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vaUej  probably  follow  the  same  coarse  as  in  other  parts  of 
Jauns&r.  Near  Deoban,  I  have  observed  that  the  pollen  shower 
takes  place  in  October,  and  the  female  flowers  are  then  ferti- 
lized ;  thev  are  very  small  at  that  time,  but  about  a  month  later, 
in  November,  they  apnear  as  soft,  oblong,  bluish-red  cones,  one- 
third  to  half  an  inch  long.  In  December  they  become  firmer 
and  greenish  in  colour,  but  still  remain  very  small.  In  the  fol- 
lowing April,  the  cones  are  as  large  as  small  walnuts,  and  increase 
rapidly  in  size  during  May-August. 

"  In  October-November,  the  cones  are  brown  and  ripe,  and  shed 
seed  copiously.  In  other  words,  it  takes  exactly  twelve  months 
from  the  fertilization  of  the  female  catkin  to  tiie  shedding  of  the 
ripe  seed. 

"  Deodar  seed  is  not  formed  every  year  in  large  quantities. 
The  following  were  specially  good  seied  years  in  which  every 
fertile  tree  seeded  and  enormous  quantities  of  seed  might  have 
been  procured  :— 1872, 1875, 1878,  and  1881.  In  intermediate 
vears  it  is  generally  possible  to  procure  seed  from  scattered  trees, 
but  the  amount  procurable  is  never  large,  and  the  quality  is 
not  always  good. 

"  A  pound  Avoirdupois  contains  about  3,500  seeds.  A  good 
seed  should  be  fall  of  transparent  liquid  resin,  and  in  the  centre 
the  first  bundle  of  yellowish-green  leaves  should  be  distinctly 
visible.*'  Mr.  McDonell  gives  for  deodar  seed  in  Kulu  in  the 
Punjab  2,800  to  the  pound. 

{To  be  continued).        E.  E.  Fsbnakbez. 


NOTES  ON  FRENCH  FORESTS.  By  Mr.  A.  SMYTHIES. 

Thb  following  pAper  has  been  received  in  India  from  the 
Secretary  of  State,  and  is  circulated  by  the  Oovemment  of  India 
to  all  Local  Oovernments.  The  information  it  contains  will 
be  very  useful  to  any  Indian  Forest  Officer^  who  may  wish  to  visit 
the  French  Oovemment  Forests : — 

StrMburg.'^The  forest  of  Strasburg,  or  the  Hohwald,  is 
Bitaated  on  the  eastern  slopes  of  the  Vosges  mountains,  in  what 
was  formerly  the  Department  of  the  Lower  Rhine,  and  it  nearly 
surrounds  the  small  village  and  watering  place  caJled  Hohwald. 
It  belonged  formerly  to  the  Commune  of  Strasburg,  but  since 
the  Franco-Oennan  war  of  1870-71  it  has  been  considered  State 
property,  and  it  is  managed  like  other  Crown  forests  in  Germany. 

Uie  area  of  the  forest  is  2,116  acres;  the  total  annual 
yield  is  229,580  cubic  feet,  or  about  108  cubic  feet  per  acre;  the 
total  annual  revenue  amounts  approximately  to  £8,600^  or  about 
£1  12«.  per  acre;  and  the  ezpenditare  amounts  to  £300  annually. 

This  IS  a  most  instructive  forest  to  visits  owing  to  the 
splendid  natural  reproduction  of  the  two  principal  trees^  and  the 
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regnlar  jonng  crops  which  have  resulted  from  the  regeneration 
Cattings  themselves.  Silver  fir  and  beech  constitute  the  greater 
proportion  of  the  standing  crops,  and  it  is  now  many  years  since 
the  regular  method  of  compartments,  as  distinguished  from  the 
selection  method,  was  first  applied.  There  are  some  portions  of 
the  forest,  however,  where  the  young  beech  poles  have  been  allow- 
ed to  overtop  the  silver  fir,  and  though  the  latter  has  a  wonder- 
ful faculty  of  shooting  up  and  growing  vigorously  after  many 
years  of  suppression,  it  is  nevertheless  oovious  that  had  the  beech 
been  cut  away  some  years  previously,  the  silver  fir  would  be  now 
much  higher,  more  vigorous,  and  more  uniform ;  in  other  words, 
the  absence  or  neglect  of  cleanings  has  here  mostceitainly  re* 
anlted  in  a  loss  of  production  and  of  revenue,  for  the  fir  is  far 
more  valuable  than  the  beech.  These  remarks,  however,  are 
applicable  only  to  a  small  extent  of  forest,  and  in  the  younger 
seed  crops  the  beech  is  being  cut  away  in  time,  and  the  fir  will  be 
able  to  shoot  ahead  from  the  beginning  The  necessity  of  cutting 
back  the  beech  in  a  mixture  of  silver  fir  and  beech  is  explained 
on  pages  81  and  8£  of  the  '^  Elements  of  Sylviculture.^^^ 

A  comparison  between  the  conditions  of  gprowth  in  the 
forest  of  Strasburg  and  in  the  fir  forests  of  the  North- West 
Himalayas  is  in  many  respects  in  favour  of  the  former.  The 
slopes  are  less  steep,  so  that  you  can  walk  up  and  down  with  the 
greatest  ease,  and  they  are  not  so  rocky ;  the  soil  is  deep  and  al- 
ways moist,  there  is  a  conspicuous  absence  of  under-growth 
(shrubs,  bushes,  herbaceous  plants),  and  seedlings  are  found 
everywhere  under  any  crop  which  is  sufficiently  advanced  to  shed 
seed  copiously.  The  main  conditions  of  natural  reproduction  by 
seed  are  therefore  difierent  in  the  two  countries,  and  this  should 
be  borne  in  mind  whenever  fellings  are  made  in  the  Himalayan 
fir  forest^.  A  certain  strip  of  forest  near  the  village  of  Hohwald 
was  entirely  cleared  by  the  wind  some  years  ago ;  it  hasre-eeeded 
itself,  and  now  bears  a  dense  young  crop  of  fir  and  beech ;  such 
a  result  would  only  be  seen  in  the  Himalayas  under  exceptional- 
ly favourable  circumstances,  and  even  on  the  limestone  soil  of  the 
Jura^  where  brambles  and  other  plants  grow  up  in  a  thick  mass 
as  soon  as  they  receive  sufficient  light,  such  a  spot  would  have 
to  be  planted  up. 

There  are  various  plantations  of  spruce  fir,  belonging  to 
private  owners,  in  the  Hohwald,  the  thinnings  from  which  yield 
valuable  returns  as  hop  poles.  The  forests  between  Saveme  and 
Schlestadt  are  well  worth  visiting,  and  Wasselonne  is  said  to 
be  as  good  a  forest  centre  as  can  be  found  throughout  the 


G^ardmer.'^QiTaiimeT,  in  the  Department  of  the  Yosges, 


*  "  The  Elements  of  Sylvicnltare,"  by  G.  Bagneris.  London,  Wm.  Rider  and 
Son,  14,  Bartholomew  Close,  1882. 
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may  be  reached  from  Epinal  by  rail,  or  from  Manster  by  dili* 
genoe.  Tiie  State  forest,  surrounding  the  fashionable  watering 
place  of  O^rardmer  contains  11,472  acres,  and  is  divided  into 
eight  working  circles,  of  which  six  are  treated  by  the  regular 
method,  while  two  are  worked  on  the  selection  method,  owing 
to  their  being  at  a  considerable  altitude  near  the  limit  of  forest 
vegetation.  The  rock  is  granite,  and  the  altitude  variee  from 
2,000  to  8,800  feet  above  sea  level. 

The  average  composition  of  the  forest  is  as  follows :— -Silver 
fir,  40  per  cent. ;  beech,  SO ;  spruce  fir,  20 ;  other  kinds,  10. 
Here,  as  elsewhere,  the  two  firs  are  the  important  species  and 
command  the  highest  prices. 

The  average  annual  yield  for  the  whole  forest  is  not  more 
than  60  cubic  feet  per  acre,  and  the  revenue  for  1882  amounted 
to  £7,448,  or  about  12«.  9^.  per  acre.  Some  of  the  working 
circles,  however,  show  slightly  better  results  than  this;  for  in* 
stance,  the  eighth  working  circle,  called  la  Orande  MarUagne^  has 
an  area  of  1,868  acres.  The  annual  yield  of  regeneration  cut- 
tings in  the  first  block  is  based  on  volume,  and  it  has  been  fixed 
at  84,768  cubic  feet,  or  about  45  cubic  feet  per  acre.  In  this 
amount  are  included  all  windfalls  and  dead  trees  of  3  feet 
girth  and  over,  and  all  trees  of  4  feet  girth  and  over,  removed 
in  thinnings,  selection  fellings,  &c,,  in  the  remaining  blocks 
which  have  not  yet  reached  their  turn  for  reproduction.  This 
leaves  a  small  amount  for  thinnings  of  smaller  poles,  windfalls, 
and  dead  trees  under  3  feet  girth,  throughout  the  working 
circle,  but  it  cannot  be  estimated  at  more  than  10  cubic  feet  per 
acre,  making  the  total  annual  yield  55  cubic  feet  per  acre.  The 
revenue  from  this  working  circle  for  1882  amounted  to  £1,367, 
or  about  14«.  8^.  per  acre.  The  working  circle  la  Grande  M<m* 
iagne  is  well  worth  visiting,  owing  to  the  regular  distribution  of 
age  classes  on  the  ground,  and  favourable  reproduction ;  but  the 
yield  and  the  revenue  (if  the  figures  given  above,  which  were 
furnished  by  the  local  forest  officer,  fairly  represent  the  average 
of  a  series  of  years)  are  remarkably  small,  and  in  this  respect 
this  forest  compares  unfavourably  with  other  forests  in  the 
Yossres.  The  rotation  on  which  this  circle  is  worked  is  144  years, 
divided  into  four  periods  of  86  years  each,  to  each  of  which  a 
block  of  an  averaore  area  of  467  acres  has  been  assigned.  There 
are  four  Government  saw  mills  in  the  locality,  besides  numerous 
private  ones,  and  as  a  rule  all  the  firs  are  cut  up  into  planks  on 
the  spot*  The  total  length  of  forest  roads  is  about  42  miles. 
O^rardmer  is  well  known  to  all  forest  officers  who  have  passed 
through  the  school  at  Nancy,  as  every  year  the  students  are 
taken  there  to  undergo  a  course  of  triangulation  and  to  be 
instructed  in  the  working  of  saw  mills,  of  which  there  are  many 
kinds  within  the  vicinity. 

PorUarlier. — ^The  communal  forest  of  Pontarlier  is  situated 
near  the  town  of  that  name,  on  what  is  called  the  second  plateau 
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of  the  Jura  monntains,  eonsequently  on  the  Jurassio  limestonej  and 
at  an  average  altitade  of  2,500  feet  above  the  sea  levd.  The 
first  working  oirole.  has  an  area  of  574  acres,  and  the  average 
annual  yield  is  about  79  cubic  feet  per  acre,  including  thinnings 
and  selection  fellings.  These  lim^tone  soils  are  rich,  and  there 
is  a  great  variety  o?  nnder-shrubs  in  this  forest,  including  three 
species  of  Zanieera  and  a  herbaceous  elder.  If  too  much  light  is 
admitted  on  to  the  ground  before  the  crop  of  young  seedlings  is 
tiioroughly  established,  a  dense  crop  of  brambles  springs  up, 
chokies  pre-existing  seedlings,  and  renders  natural  reproduction 
slow  and  uncertain,  if  not  altogether  impossible.  The  third 
block  of  this  working  circle  is  chiefly  remarkable  for  a  regular 
and  complete  pole  crop  of  silver  fir,  60  years'  old;  the  lei^ 
canopy  is  complete,  and  there  is  scarcely  any  herbaceous  vegeta- 
tion on  the  ground.  This  portion  of  the  forest  is  the  more 
interesting  as  the  reproduction  cuttings  which  resulted  in  the 
present  excellent  crop  were  made  in  1820  by  M.  Lorentz,  one 
of  the  founders  of  modem  French  sylviculture,  and  now  Director 
General  of  the  Forest  Administration. 

One  circle  is  worked  on  the  selection  method,  on  account 
of  the  steepness  of  the  slope,  thus  resembling  in  some  of  its  fcfr- 
tures  a  Himalayan  forest. 

La  Fuvelle. — This  forest  derives  its  name  from  fue^  an  old 
word  for  ^pieea,  the  spruce  fir.  It  is  situated  on  the  third,  or 
highest,  plateau  of  the  Jura  mountains,  at  a  mean  altitude  of 
8,280  feet  above  sea  level.  The  total  area  is  366  acres,  and  the 
forest  is  worked  on  a  rotation  of  140  years,  which  \a  divided  into 
seven  periods  of  20  years  each ;  there  are  consequently  seven 
blocks  containing  on  an  average  52  acres  each.  The  second  period 
commenced  in  1878,  so  it  is  in  the  second  block  that  regeneration 
cuttings  are  now  being  made.  In  the  first  block,  which  was 
regenerated  from  1858  to  1877,  thinnings  have  already  taken 
place  once. 

The  crop  consists  of  spruce  and  silver  fir  in  almost  equal 
proportions,  and  here  it  is  the  former  which  is  the  more  valuable, 
the  spruce  having  a  value  of  about  Id,  a  cubic  foot  for  standing 
timber,  whereas  the  silver  fir  is  not  worth  more  than  5^. 

The  soil  is  not  deep,  and  the  trees  do  not  attain  a  greater 
length  of  timber  than  80  feet;  but  for  all  that,  the  forest  has 
been  so  carefully  organized  and  managed,  that  the  returns  are 
remarkably  good  considering  the  great  altitude.  The  aver- 
age annual  yield,  taken  from  the  figures  for  the  last  25  years, 
amounts  to  49,229  cubic  feet,  or  about  135  cubic  feet  per  acre; 
the  average  annual  revenue  during  this  period  amounts  to 
£928,  or  £2  10«.  8^.  per  acre;  while  the  expenditure  has  not 
been  more  than  £40  per  annum,  excluding  the  proper  share 
of  pay  of  the  superior  officers ;  this  would  not,  however,  raise 
it  to  any  considerable  extent,  and  there  remains  a  handsome  net 
annual  revenue  to  the  State. 
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In  the  flecond  blocks  where  reproduction  feDings  are  now 
going  on,  we  find  numerous  young  seedlings  of  the  two  firs  in 
the  most  promising  condition ;  many  of  them  existed  on  the 
ground  before  the  primary  cutting  was  made  {advance  grawU), 
and  are  now  profiting  by  the  extra  amount  of  light  given  to  them  ; 
the  soil  is  not  deep,  and  consequently  there  are  no  brambles  or 
brushwood  to  interfere  with  reproduction,  and  the  thin  oovering 
of  moss  on  the  ground,  permits  the  seed  to  germinate  with  great 
facility.  The  crop  is  aged  from  140  to  150  years,  as  shown  by 
the  annual  rings,  and  the  trees  have  a  mean  girth  of  6  feet  at  a 
height  of  5  feet  above  the  ground. 

The  third  block  shows  a  dense  crop  of  tall  timber,  with 
much  young  growth  of  various  sizes  underneath ;  here  and  there 
the  wind  has  blown  down  some  of  the  taller  trees,  but  generally 
speaking  the  forest  of  la  FuveUe  seems  to  be  singularly  free  from 
the  ravages  of  the  wind.  This  is  not  the  case  with  all  forests  in 
the  locality,  as  there  is  a  forest  higher  up  the  valley  where  5,000 
trees  were  blown  down  in  a  single  day,  stopping  all  fdlings  for 
two  years,  greatly  interfering  with  the  nice  calculations  of  the 
anniud  yield,  and  of  course  seriously  compromising  reproduction^ 
for  it  is  not  every  forest  where  one  may  expect  such  a  favourable 
issue  as  that  mentioned  under  the  forest  of  Strasbnrg. 

In  the  fourth  and  fifth  blocks  the  trees  are  somewhat 
smaller,  and  the  sixth  and  seventh  have  been  already  r^^erated. 
Selection  fellings  are  carried  out  in  the  third,  fourth,  and  fifth 
blocks.  In  the  seventh  block  we  find  a  complete  and  regular 
young  crop,  80  years  old,  growing  up  under  the  best  possible 
oonditions,  with  rather  more  spruce  than  silver  fir.  The  average 
height  of  the  poles  is  85  feet,  and  their  g^irth  4^  feet. 

This  most  instructive  forest  is  well  worth  a  visit,  as  all  the 
details  of  the  organization  project  (which  for  this  forest  was  pre- 
pared bv  M.  Ch.  Broilliard)  can  be  the  more  readily  appreciated 
by  the  beginner,  as  there  is  only  one  working  circle,  and  the 
various  age  classes  are  very  fairly  represented. 

La  granie  C6te^ — ^The  neighbouring  forest  of  La  gramde  Cdie 
is  situated  on  the  other  side  of  the  valley  at  about  the  same  alti- 
tude. It  contains  an  area  of  947  acres,  and  is  worked  on  a  rota- 
tion of  150  years;  it  forms  one  working  circle,  and  is  divided 
into  five  blocks,  with  five  periods  of  SO  years  each.  The  first 
period  commenced  in  1858,  and  is  consequently  approaching  its 
term.  The  conditions  of  growth  are  much  the  same  as  in  fa 
FuveUe. 

The  average  annual  yield,  taken  from  the  returns  of  the 
last  25  years,  amounts  to  104,636  cubic  feet,  or  about  110  cubio 
feet  per  acre,  and  the  gross  annual  revenue  has  amounted  on  an 
average  to  £1,970,  or  about  £2  le.  Id.  per  acre,  while  the  expen- 
diture—omitting as  before  the  pay  of  the  superior  officers— has 
not  exceeded  £80  per  annum. 

£ert^.-*The  forest  of  Levier  is  situated  on   the   gentle 
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slopes  which  descend  from  the  second  plateau  of  the  Jura  to  the 
first  plateau.  It  is  distant  about  16  miles  from  Pontarlier^  and 
IB  in  the  conservatorship  of  Besangoni  and  the  department  of  the 
Doubs.  The  mean  altitude  may  be  put  down  at  2,500  feet  above 
8ea  level. 

The  geological  formation  is  the  Jurassic  limestone. 

The  area  of  the  forest  is  6,7S4  acres,  and  it  is  divided 
into  eight  working  circles,  and  the  transitional  rotations  adopted 
in  them  vary  from  80  to  120  years,  but  when  the  forest  has 
been  finally  reorganized  as  high  forest,  worked  by  the  regular 
method  of  thinnings,  the  rotation  will  be  uniform  and  fixed  at 
160  years.  There  will  also  be  a  smaller  number  of  working 
circles. 

As  an  instance  of  the  present  organization  of  the  forest^ 
we  may  take  the  second  working  circle,  called  OrandJura  Oue^t. 
The  area  is  622  acres,  the  rotation  is  100  years,  and  there  are 
five  blocks,  with  five  periods  of  20  years  each.  The  annual  yield 
of  the  principal  cuttings  is  drawn  from  the  second  block,  together 
with  some  old  trees  remaining  in  the  first  block,  and  it  has  been 
fixed  at  44,938  cubic  feet.  In  the  third  and  fourth  blocks  selec- 
tion fellings  are  made,  and  they  extend  over  one-fourth  of  the 
area  every  year ;  in  the  first  and  fifth  blocks  improvement  cut* 
tings  are  made  over  about  one-tenth  of  the  area  every  year;  so 
ihat  any  one  part  is  re- visited  every  four  years  in  the  first,  and 
^^^JJ  ten  years  in  the  second,  case. 

The  following  figures  have  been  compiled  from  an  elabo- 
rate return  furnished  through  the  kmdness  of  M.  Cardot,  the 
Inspector  of  Forests  at  Ponterlier,  and^  as  they  embrace  a  period 
of  two-and-twenty  years,  they  may  be  relied  upon  as  correct,  and 
adapted  to  show  the  true  financial  state  of  one  of  the  best  State 
forests  in  France. 

Average  of  the  22  yean  1861  to  1882  inchrive. 

Annual  yield  of  all  fellings, 1,125,186  cubic  feet. 

£ 

Yalae  of  this  yield  (gross  revenue), 22,252 

Expenditure  (not  including  a  share  of 
the  pay  of  superior  officers),         468 

Reducing  this  to  the  acre,  we  find  that  the  annual  yield 
amounts  to  166  cubic  feet,  and  the  gross  revenue  to  £3  6«.  Id., 
a  result  probably  unequalled  in  any  other  forest  in  France.  If 
we  allow  a  large  margin  for  the  proper  share  of  the  pay  of 
superior  officers,  we  shall  find  that  the  average  net  annual 
income  to  the  State  amounts  to  three  guineas  an  acre. 

The  crop  consists  almost  entirely  of  silver  fir^  whicbj  in 
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this  forest,  attains  its  finest  dimensions,  as  the  following  measare* 
ments  will  show  : — One  tree  was  13  feet  in  girth,  at  5  feet  from 
the  ground,  and  was  155  feet  long,  taking  in  all  that  could  be 
■awn.  Another  tree,  blown  down  by  the  wind,  measured  146  feet 
loDg,  and  roughly  squared  at  the  base,  girthed  10  feet.  Many 
trees  standing  had  a  girth  of  10  feet  and  over,  and  as  a  rule  logs 
are  drawn  out  of  the  forest  80  to  120  feet  long.  There  are  large 
steam  saw  mills  in  the  vicinity  of  the  forest,  and  these  logs  are 
drawn  out  by  bullocks  in  their  entirety,  so  that  they  can  be  sawn 
up  to  any  required  scantling.  In  the  Vosges  the  logs  are  scarcely 
ever  more  than  IS  feet  long,  as  that  is  the  usual  length  of  the 
planks  required  for  the  market.  There  is  thus  in  the  Vosges 
forests  very  little  damage  done  to  the  young  crops,  whereas  in  the 
forest  of  Ijevier  the  injury  caused  to  young  saplings  and  seedlings 
is  enormous.  It  is  especially  at  corners  and  turns  in  the  road 
that  the  chief  mischief  is  done,  for  as  the  log  sweeps  round,  it 
smashes  and  destroys  all  the  young  trees  with  which  it  comes  in 
contact.  . 

The  wind  is  the  most  dangerous  element  the  forest  officer 
has  to  contend  with  on  this  exposed  plateau  of  the  Juras.  In  the 
8th  working  circle,  a  larg^  space  containing  over  200  trees  was 
oleared  by  the  wind  in  1880,  and  the  soil  is  now  covered  with 
turf  and  brambles.  The  crop  was  a  dense  high  forest,  about  170 
years  old.  There  were  very  few  seedlings  underneath,  and  now 
the  whole  area  will  have  to  be  planted  up  with  some  difficulty,  as 
silver  fir  does  not  oome  up  well  in  the  open.  Even  in  conduct- 
ing the  r^ular  cuttings  great  prudence  has  to  be  exercised,  as,  if 
too  much  light  is  admitted,  the  rich  soil  gives  birth  to  a  dense  mass 
of  brambles  and  herbs,  which  greatly  impede  the  growth  of  seed- 
Kngs,  if  they  do  not  entirely  prevent  it.  Similar  results,  only 
on  an  exaggerated  scale,  maybe  seen  in  the  silver  fir  forests  of  the 
North- West  Himalaya,  where,  even  under  the  densest  canopv 
of  mature  trees,  the  undergrowth  of  herbaceous  plants  is  so  thick 
that  seedlings  establish  themselves  with  difficulty,  and  the  evil  is 
made  worse  when  more  light  is  admitted. 

Forest  officers  on  leave  from  India  should  be  recommend- 
ed to  pay  a  visit  to  the  forest  of  Levier,  as  there  is  much  to  be 
learnt  in  every  way  from  a  careful  inspection  of  this  splendid 
forest;  and  if  ever  a  Forest  School  is  created  in  England,  and 
the  students  are  taken  abroad  to  study  continental  methods  of 
forestry,  they  would  do  well  to  direct  their  steps  to  Pontarlier, 
and  make  themselves  thoroughly  acquainted  with  the  silver  fir 
forests  of  the  second  plateau  of  the  Jura  mountains. 

£a  /(^vo?.— The  forest  of  La  Joux  touches  the  forest  of 
Levier  on  the  south,  and  in  reality  forms  one  continuous  forest, 
only  it  is  in  a  diSbrent  department  and  in  a  difPerent  conservator- 
ship. Its  area  is  6,643  acres,  and  it  has  a  mean  altitude  of  2,625 
feet  above  sea  leveh  The  forest  is  divided  into  five  working 
circles  as  follows  :— 
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Ana 
in  acres. 

Botation 
yesiB. 

Al^NUAL  TI£LD« 

Name. 

Total. 

Per 
Acre. 

Bemaifci. 

NoTtnem,        •«. 
Korth-Eastern, 
Eastern, 

Sonthern,        ... 
Western, 

1,589 
899 
1,237 
1,218 
1,605 

160 
160 
140 
140 
140 

eft. 

120,688 
78,797 
148,470 
109,815 
142,198 

eft. 

76 
88 
116 
90 
89 

90-8 

The   annaal  yield  is 
simply  that  of   the 

in  the  first  and  fifth 
blocks. 

Total,    ... 

6,548 

•  •• 

594,468 

To  this  annual  yield  of  91  onbio  feet  from  the  regenera- 
tion cuttings  in  the  first  and  fifth  blocks,  we  must  add  that  which 
results  from  thinnings  and  selection  fellings  in  the  other  three 
blocks.  This  may  be  estimated  at  45  cubic  feet,  and  we  thud 
obtain  a  total  annual  yield  of  136  cubic  feet  per  acre. 

The  total  gross  revenue  is  dow  £16,000,  or  aboi^  £2  8#e  11^; 
per  acre.  It  was  formerly  as  high  as  £20,000,  but  the  price 
of  wood  bas  gone  down.  The  expenditure  may  be  estimated 
at  £800,  or  about  28.  Qd.  an  acre,  leaving  a  handsome  net  in- 
come to  the  State^  though  it  does  not  come  up  to*  that  of  the 
forest  of  Levier.  The  conditions  of  climate^  aspect,  growth^  &l^ 
port,  &c.|  are  very  much  the  same  in  the  two  forests,  and  it  19  not 
easy  to  understand  why  there  should  be  so-  much  difference  intbe 
revenue  and  in  the  yield. 

La  Freste. — ^The  forest  of  Za'  Fr€t%e  adjdins  the  forest  dfi 
La  Joux,  with  an  area  of  2,820  acres.  The  crop  consists  princi- 
pally of  silver  fir,  but  this  tree  does  not  attain  the  same  dimen- 
sions here  as  in  the  forest  of  Levier,  and  the  yield  and  the  re- 
venue are  much  less. 

Chamonix. — ^The  communal  forest  of  Chamonix  is  situated 
on  both  sides  of  the  valley,  and  chiefly  between  that  place  and 
Argenti^re.  The  area  is  2,750  acres.  It  is  composed  almost 
entirely  of  spruce,  fir,  and  larch,  and  is  worked  by  the  selection 
method*  Any  other  method  of  treatment  would  be  here  quite 
out  of  the  question.  The  higher  parts  of  the  forest  are  at  the 
limit  of  tree  vegetation^  and  the  extreme  rigour  of  the  climate^ 
combined  with  steep  and  rocky  slopes,  render  reproduction 
difficult  and  uncertain  ;  seedlings  of  larch  and  spruce,  however, 
are  not  wanting  whenever  the  light  and  the  soil  are  suitable. 
There  are  but  few  large  trees  remaining  in  the  forest  at  the  pre- 
sent time,  and  the  spruce  seldom  attains  a  larger  girth  than  6 
feet,  while  the  larch  is  found  8  or  9  feet  in  girth. 
The  annual  yield  was  estimated  at  S5,S00  cubic   feet^  or 
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about  IS  cable  feet  per  acre,  but  tbese  figures  must  be  accepted 
with  some  reserve ;  still  there  is  no  doubt  that  the  yield  of  forests 
so  high  up  cannot  be  compared  with  that  of  forests  lower  down 
and  on  more  fertile  soils,  It  may  be  as  well  to  state  that  the  re- 
venue of  this  forest  cannot  be  given,  as  the  timber  cut  annually 
is  divided  among  the  inhabitants  of  Chamonix,  who  either  sell 
their  share  or  use  it  up  for  their  own  requirements.  The  value 
of  the  cubic  foot  of  spruce  standing  in  the  forest  is  about  three- 
pence, while  that  of  the  larch  is  almost  double. 


TIMBER  TREES  FOR  SINGAPORE. 

Tab  Government  of  the  Straits  Settlements  has  recently  indented 
on  the  Government  of  India  for  a  supply  of  seeds  of  various 
Indian  timber  trees.  Sir  F.  Weld,  the  Governor  of  that  Colony, 
intends  to  make  experimental  timber  nurseries  at  or  near  Singa- 
pore, and  the  list  of  trees,  amounting  to  nearly  50  kinds,  includes 
most  of  the  common  timber  trees,  such  as  sal,  sissd,  chir,  pine, 
the  terminalias,  tdn,  ebony,  and  others,  but  strange  to  say 
omits  teak.  Where  it  is  thought  that  seed  will  not  survive  the 
journey,  it  is  suggested  that  Wardian  cases  should  be  sent;  but 
we  fancy  that  the  estimated  cost  (about  Rs.  500)  will  not  allow 
many  Wardian  cases  to  be  sent,  as  they  are  rather  expensive 
articles.  The  amount  of  seed  asked  for  is  more  than  12  maunds. 
While  admiring  the  energy  of  Sir  F.  Weld  in  endeavouring  to 
procure  good  timber  trees  for  Singapore,  we  should  like  to  know 
more  about  the  natural  resources  of  the  colony  in  that  direction 
before  awarding  high  praise  to  this  measure,  as  the  first  step  in 
rational  forestry  is  to  husband  and  utilize  the  indigenous  material 
of  the  country.  We  hope  to  be  able  to  place  some  account  of 
the  forests  of  Singapore  before  our  readers  at  an  early  date. 

S. 
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BEPORT  OF  THE   BOTANICAL  AND  AFFORESTA- 
TION  DEPARTMENT,  HONGKONG,  FOR  1882. 

Ws  have  received  a  copy  of  Mr.  Ford's  report,  from  which  it 
appears  that  considerable  progress  is  being  made  in  planting  up 
the  waste  lands  in  the  island  of  Hongkong.  A  rough  map 
showing  the  area  covered  by  the  plantations  is,  however,  indis- 
pensable for  a  proper  appreciation  of  the  work. 

Mr.  Ford's  expedition  up  the  West  river  to  determine  the 
identity  of  the  plant  yielding  Cassia  Lignea  was  the  event  of  the 
year,  and  has  been  referred  to  in  our  pages,  and  another  expedi- 
tion is  proposed  to  ascertain  what  species  of  lUidum  yields  the 
Star  Anise  of  commerce. 

The  following  extract  will  explain  what  is  being  done  in 
re-planting  the  waste  lands: — 

Afforestation. 

**  The  operations  of  the  year  were  of  much  greater  extent  than  those 
of  any  previous  year.  The  total  namber  of  trees  planted, — that  is, 
including  the  number  of  patches  of  seeds  sown  in  situ — was  1|960,230. 
Of  this  number  266,440  were  planted,  the  remainder — 829,790  pat- 
ches, were  of  sowings  in  situ*  The  total  of  this  year' s  work  is  thus 
818,316  more  than  the  total  of  last  year's  work.  On  account  of  the 
great  want  of  rain  in  the  first  four  months  planting  was  rendered  ex- 
tremely difficult,  as,  althongh  artificial  watering  might  be  resorted  to 
in  dry  weather  to  give  the  trees  a  start,  water  on  the  hills  generally 
is  not  obtainable  at  that  season.  Trees  planted  in  the  first  two  or 
three  months  of  the  year  make  much  better  growth  for  some  years 
than  those  planted  when  the  season  is  well  advanced,  therefore  every 
effort  is  made  to  put  out  as  many  trees  as  possible  at  the  very  com- 
mencement of  the  year,  advantage  being  taken  of  the  few  scattered 
localities  where  a  drop  of  water  is  obtainable  for  artificial  watering. 
It  is  also  advisable  for  the  sake  of  distributing  the  work  so  as  to 
relieve  a  little  the  great  pressure  on  the  staff,  which  comes  with 
the  rains,  of  planting  so  very  large  a  number  of  trees,  to  commence 
early,  although  the  necessary  watering  is  an  expensive  item  in  the 
general  costs. 

"  As  I  mentioned  in  the  Report  for  1880,  para.  20,  an  attempt  waa 
then  made  to  form  plantations  by  sowing  the  seeds  in  sitUj  instead  of 
having  the  trees  reared  in  nurseries  and  then  transplanted  to  the  hills. 
Most  of  the  ground  selected  for  this  method  of  afforestation  was  ex- 
ceptionally favourable  in  quality  and  aspect,  and  the  result  generally 
was  very  satisfactory.  Consequently,  the  following  year  I  was  in- 
duced to  repeat  the  experiment  on  a  very  much  larger  scale.     B; 
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taking  in  hand  so  great  an  area  it  was  impossible,  for  want  of  some 
snbordinates  on  the  staff  with  more  education  or  intelligence  than  those 
we  now  have,  to  select  and  plot  oat  patches  of  land  which  were  the 
best  adapted  to  sowings  in  situ,  therefore  the  lands  included  soils  of 
various  qualities,  and  slopes  of  many  different  aspects,  although  as 
much  care  was  exercised  as  possible  in  general  instructions  to  avoid 
those  places  which  were  plainly  unsnited  to  the  work. 

''  The  extent  of  in  situ  sowing  last  year  was  a  little  greater  than  that 
of  the  previous  year.  The  sowing  commences  about  the  beginning 
of  February  and  is  finished  about  the  end  of  March  or  middle  of  April. 
The  early  months  of  last  year  which  were  so  unfayourable  for  planting 
were  equally  so  for  the  seeds  which  were  sown.  As  showing  the  dif- 
ference in  this  respect  between  the  season  of  1881  and  that  of  1882 
I  may  state  that  in  the  three  months  of  February,  March  and  April— 
which  are  those  during  which  seeds  are  sown — ^in  1881  rain  fell  on  30 
days,  the  total  being  16  49  inches,  while  in  the  corresponding  months 
in  1882  there  were  only  24  days  on  which  rain  fell,  and  the  amount 
of  rain  was  only  5*23  inches.  In  consequence  of  this  extreme  drought 
during  three  months  while  the  seeds  were  in  the  ground  the  earth 
became  so  hot  and  dry  that  a  very  large  proportion  of  the  seeds  were 
scorched  and  dried  up ;  the  earliest  sown  germinated  well  after  a  little 
rain  had  moistened  the  soil,  but  during  the  subsequent  dry  weather  a 
large  proportion  succumbed  for  lack  of  moisture  before  the  heavy  rains 
of  May  began.  I  hare  noticed  that  on  aspects  sloping  to  the  south 
seeds  in  situ  generally  hare  butlittle  chance  of  success,  owing  to  the  dry- 
ing influence  of  the  sun,  which  has  there  so  much  more  power  than  on 
slopes  with  other  aspects.  On  all  steep  places  the  heavy  rush  of  water 
from  the  rains  carries  away  the  loose  soil  and  the  seeds  from  many 
patches  which  are  situated  where  the  water  collects  in  little  channels. 

"  It  will  thus  be  seen  that  seeds  and  tender  seedlings  have  much  more 
to  contend  with  on  the  hills,  where,  after  once  put  out,  they  are  to  a 
great  extent  out  of  the  reach  of  further  protection,  than  in  nurseries, 
where,  for  a  year,  they  can  have  their  requirements  attended  to  and 
receive  protection  from  the  various  and  manifold  influences  which 
threaten  their  existence.  The  cost  of  sowing  in  situ  is  only  about  one- 
fifth  of  that  of  using  nursery  trees,  and  as  the  losses  sustained  from 
the  various  causes  attendant  on  the  system  are  not  more  than  one-third 
of  the  whole  number,  there  is  reason  for  pursuing  that  plan  in  places 
which  are  suitable  for  its  successful  accomplishment.  But  the  two 
million  patches  which  have  been  devoted  to  in  situ  sowings  having 
taken  up  nearly  all  the  suitable  land  on  the  northern  side  of  the  Is- 
land along  the  whole  range  from  east  to  west,  and  much  being  left 
for  tree  planting  proper,  we  shodld  now  again  limit  the  in  situ  work, 
and  increase  the  nursery  tree  growing  until  the  lands  within  moderately 
easy  access  from  head-quarters  are  planted. 

<<  The  increasing  demands  for  intelligent  supervision  and  direction  of 
afforestation  works  being  greater  than  could  be  supplied  by  the  staff", 
as  it  is  at  present  composed,  I  was  driven  to  seek  some  way  of  relief 
from  the  pressure,  and  accordingly  arranged  the  chief  part  of  the 
nursery  work  to  be  carried  out  by  contract,  the  contractors  taking  all 
responsibility,  and  agreeing  to  supply  for  this  year's  planting  800,000 
trees  at  a  fixed  rate  per  thousand.    The  experiment  was  very  saocess* 
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fol,  and  it  has  been  repeated  this  year  for  next  year's  supply.  As 
the  consent  of  the  Goyerament  to  resume  land  held  by  sqaatters  on 
yearly  licences,  bat  liable  to  be  resamed  at  a  month^s  notice  if  the  land 
should  be  required  for  public  purposes,  could  not  be  obtained,  the  con- 
tractors had  to  make  their  own  pri?ate  arrangements  with  the  squat- 
ters, a  business  which  occupied  a  great  deal  of  our  time,  and  which 
gaye  an  immense  lot  of  trouble  both  to  myself  and  the  contractors.  I 
cannot  but  think  that  it  would  be  much  better  for  the  Goyemment  to 
temporarily  resume  such  lands  as  may  be  required  each  year  for  nursery 
purposes  as  the  scenes  of  operations  moye  on,  of  course  giying  due 
compensation  which  would  not  amount  to  yery  much,  to  the  squatters 
for  the  use  of  land  which  had  been  brought  into  an  improved  con- 
dition. There  is  no  ground  ayailable  for  new  nurseries  but  that 
which  is  in  the  possession  of  squatters. 

*^  Through  the  kind  assistance  of  my  friends  the  Bey.  B.  C.  Henry 
and  Mr.  Moh  Bih  Chui  of  Canton,  in  procuring  seeds  from  localities 
on  the  North  and  West  Riyers,  I  was  enabled  to  introduce  the 
Chinese  Varnish- tree— -i^/eurtlM  vemicia — ^and  we  now  baye  three 
plantations  of  this,  containing  26,000  healthy  seedlings  about  a  foot 
high.  Judging  of  what  I  saw  of  this  tree,  and  the  situations  in 
which  it  flourished,  when  I  was  up  the  West  Riyer,  there  seems  great 
promise  of  its  succeeding  in  Hongkong,  and  being,  when  old  enough| 
of  considerable  economic  importance. 

"  Of  the  Mahogany  tree,  Swietenia  Mahoganiy  822  were  planted, 
and  they  haye  made  yery  good  progress ;  a  well  sheltered  rayine, 
with  fairly  good  soil,  haying  been  selected  for  them.  From  Reports 
of  the  Indian  Forest  Department  I  notice  that  the  mahogany  trees 
in  India  are  much  subject  to  the  attacks  of  boring  insects,  which 
destroy  the  ends  of  the  young  branches.  The  same  thing  has  occur- 
red here  with  our  older  trees,  but  those  planted  last  year  haye  not 
shown  any  signs  of  attack.  For  the  seeds  from  which  these  trees 
were  obtained  we  were  indebted  to  Mr.  H.  Prestos,  the  Saper- 
intendent  of  the  Trinidad  Botanic  Gardens. 

'^  Eucalyptus  citriodora,  the  lemon-scented  Gum  tree,  planted  in 
1880,  is  succeeding  fairly  well  where  it  was  planted  amongst  pine 
trees  which  had  attained  sufficient  height  to  protect  the  young 
gum  trees.  Of  fiye  trees  measured  the  mean  height  was  18  feet, 
and  the  mean  circumference  at  one  foot  from  the  ground  was  10 
inches.  Of  this  and  other  kinds  of  gam  trees  planted  experimentally 
on  hills  where  there  were  no  other  trees  to  nurse  them,  the  trees  haye 
failed.  From  this  we  may  learn  that  with  the  pine  as  a  nurse  tree, 
other  exotic  trees  of  certain  kinds  can  be  successfully  reared. 

<<  From  the  one  smill  tree  of  Persea  nanmuh,  the  celebrated  Chinese 
Coffin-wood  tree,  which  was  introduced  from  Yun-nan,  with  the  kind 
assistance  of  Mr.  Watters,  in  1880,  we  propagated  64  by  layering ; 
eleyen  of  these  were  planted  out  in  permanent  positions. 

''  Seeds  of  the  Toon  tree — Cedrela  Toona— were  receiyed  from  the 
Indian  Forest  Department,  but  I  regret  to  say  we  could  not  get  any 
of  them  to  germinate.  In  a  Report  just  to  hand  from  Mr.  Home, 
Director  of  Forests  in  Mauritius,  I  see  that  he  likewise  could  not  get 
any  seeds  of  this  tree  receiyed  from  India  to  grow,  and  that  consequent- 
ly he  has  procured  seedlings  in  Wardiao  cases  from  India.    As  this 
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is  a  valuable  and  quick  growing  tree,  I  shall  try  to  get  a  quantity 
of  seedlings  introduced. 

^'  The  first  revenue  derived  from  tree  planting  was  obtained  from 
thinnings  of  one  of  the  plantations  made  in  1875.  The  plantations 
having  arrived  at  that  condition  when  thinnings  are  required,  there 
will  be  a  portion  coming  in  with  each  succeeding  year  that  shonld  be 
attended  to,  and  as  the  plantings  were  gradually  increased  in  area 
with  each  year,  the  number  of  trees  to  be  felled  will  also  be  larger 
each  succeeding  year.  The  number  of  trees  felled  this  year  was 
1,460,  for  which  we  obtained  $48,  or  about  3^  cents  for  each  tree. 
The  whole  cost  of  planting  the  trees  was  three  cents  each.  Those 
which  we  felled  being  the  weakly  ones,  and  those  which  are  left 
being  at  least  half  as  big  again  as  those  taken  out,  we  may  calculate 
the  value  of  the  standing  trees  at  about  five  cents  each,  which  is  an 
increase  in  value  in  eight  years  of  about  66  per  cent.,  which,  from  a 
financial  point  of  view  might  be  looked  upon  as  a  satisfactory  in- 
vestment of  Government  money,  in  addition  to  the  advantages  of 
tree  planting,  which  cannot  be  represented  in  figures.  The  trees 
here  alluded  to  are  growing  on  one  of  the  most  favourable  positions, 
therefore  taking  an  average  of  the  whole  results  of  tree  planting 
on  bad  soils  and  otherwise  unfavourable  places,  as  well  as  on  those 
situations  where  trees  grow  rapidly,  the  financial  result  would  pro- 
bably be  brought  down  to  par  for  the  first  eight  years ;  however, 
after  that  the  trees  which  would  be  left  standing  would  increase  more 
rapidly  in  value,  and  if  cut  down  and  sold  would  render  a  profitable 
return  for  the  outlay.  Although  in  Hongkong  the  money  value  of 
tree  planting  is  not  the  object  in  view,  yet  if  it  can  be  shown  that 
there  is  a  prospect  of  a  return  of  the  sums  laid  out  in  addition  to 
the  accomplishment  of  well  wooded  hills,  the  result  is  all  the  more 
satisfactory. 

'*  The  protective  work  of  afforestation  has  been  energetically  at- 
tended to.  The  forest  guards  generally  have  done  what  they  could 
to  stop  tree  cutting  and  grass  cutting  on  prohibited  lands.  The 
measures  adopted  to  confine  the  grazing  of  goats  to  certain  localities 
which  have  been  reserved  for  that  purpose  have  worked  very  well  on 
the  whole,  and  considering  the  number  of  goats  in  the  colony  there 
has  been  very  little  trouble  with  them.  The  people  at  Little  Hong^ 
kong  have  again  been  very  troublesome  in  cutting  down  and  damag- 
ing trees  near  the  village.  These  people  have  always  stated  that  the 
work  was  done  by  boat  people  arriving  in  and  making  raids  from 
Deep  Water  Bay.  Becently  I  noticed  in  the  woods  a  quantity  of 
fine  trees  cut  half  through,  and  some  cut  quite  down.  The  forest 
guards  were  set  to  watch  the  place  constantly,  and  eventually  a 
party  was  seen  to  come  to  work  with  saws  and  axes.  When  pur- 
sued, the  people  fied  to  the  village,  but  the  guards  succeeded  in 
capturing  one  of  the  party  who  was  convicted  and  fined,  since  then  no 
more  tree  cutting  seems  to  have  been  done.  Altogether  since  the 
appointment  of  the  forest  guards  tree  cutting  at  Little  Hongkong 
has  very  greatly  decreased.  Grass  fires  during  the  dry  season  were 
unusally  numerous,  and  in  several  cases  they  destroyed  a  large 
number  of  young  planted  trees.  When  the  trees  have  reached  the 
age  of  four  or  five  years  they  are  beyond  the  power  of  grass  fires  to 
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destroy  them.  The  origin  of  the  fires  seems  to  have  been  from  fire 
nsed  by  worshippers  at  the  cemeteries  atid  at  isolated  grayes,  from 
pedestrians  passing  along  roads  and  throwing  down  lighted  matches, 
and  from  goat-herds.  It  has  been  impossible  to  fix  the  offence  of 
starting  fires  on  any  one.  On  the  approach  of  the  next  dry  season 
we  should,  as  a  preyentitire  step,  make  fire  tracts  ronnd  the  ceme- 
teries and  along  road  sides  which  are  near  to  plantations,  so  as 
to  isolate  trees  from  the  danger  of  fires  reaching  them  from  the 
earelessness  of  passers-by,  &o.  These  fire  tracts  wonid  be  made  by 
burning,  nnder  careful  superrision  and  control,  a  track  of  the  dry 
grass  so  as  to  cnt  off  the  communication  for  fire  which  the  grass 
affords. 

'<In  1880  certain  lands  were  prohibited  for  grass  catting  and  goat 
grazing,  from  which  prohibition  a  great  deal  of  good  resulted,  but 
the  success  has  not  been  perfect,  as  the  grass-cutters,  whenever  they 
think  they  can  do  it  without  detection,  continue  to  procure  grass 
from  those  lands.  At  the  same  time  these  people  frequently  cut 
down  trees  and  bushes  and  leave  them  to  dry,  when,  if  they  can  get 
an  opportunity,  they  carry  off  the  dry  branches  in  their  bundles  of 
grass.  Without  a  great  increase  in  the  staff  of  forest  guards  it  is 
impossible  to  entirely  stop  these  offences.  Besides  the  opportunities 
which  grass-cutters  generally  have  of  cutting  trees,  they  deprive  the 
soil  of  the  grass  which  should  be  allowed  to  decay  and  accumulate 
for  its  enrichment  for  the  nourishment  of  trees,  and  also  they  cut 
from  around  the  young  trees  the  grass  which  should  be  left  to  give 
them  shelter  from  winds  which  are  so  prevalent  and  injurious.  The 
conclusion  which  I  have  arrived  at  is  that  grass  cutting  should  be 
entirely  prohibited  on  the  Island,  or  that  it  should  be  permitted  only 
by  licences,  to  be  obtained  and  periodically  renewed  on  payment  of  a 
small  fee,  ^m  this  Department,  so  that  the  grass-cutter^  might  be 
controlled  in  their  work,  and  be  brought  in  as  helps  rather  than 
impediments  to  tree  conservancy.  As  the  present  Ordinances  seem 
to  be  inadequate  to  prevent  grass  cutting,  it  might  be  advisable  to 
frame  one  which  would  give  the  power  necessary  to  bring  the  people 
imder  control. 

'*  Dr.  Brandis,  Inspector  General  of  Forests  of  India,  in  response  to 
an  application  which  I  made  to  him,  very  kindly  consented  to  supply 
us  with  copies  of  the  Reports  of  the  Indian  Forest  Department,  and 
now  we  regularly  receive  the  various  Reports  as  they  are  published 
from  time  to  time.  I  need  hardly  say  that  these  Reports  are  of 
much  interest  and  use  in  showing  the  various  works  carried  out  in 
forestry  in  India  and  British  Burma,  information  which  is  frequently 
applicable  to  our  work. 

"The  planting  operations  of  the  year  are  shown  in  the  following 
table  :— 

'<  ]nnus  sinensis,    ...            ...            ...  ...  202,495 

„         „      sown  in  situ  (patches),  •..  790,050 

Curcas  jatropha,  ...            ...            ...  ...  82,397 

Aleurites  vemida,              ...            •*«  ...  26,374 

Quercus  bambusaefolia,  m  bUu  (patches),  ...  17,440 

Carried  over,        ...  1,068,756 
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Brooght  forward,  .^  1,068.756 

Rhus  sQceedanea,...            •••  ...  ...  9,000 

Stillingia  sebifera,               ...  ...  ...  4*950 

Melia  Ajeederach,                ...  ...  ...  4^350 

Casnarina  eqniflitifolia^        ..•  ...  ...  8,000 

Bischoffia  jayanica,              ...  ...  ...  1^770 

Melia  Azederach,                ...  ...  ...  i^oOO 

Alearites  triloba,  in  situ  (patches),    ...  ...  1,000 

Persea  sp.,           ...             ...  ...  ...  857 

Liyistonia  sinenBis,             ...  ...  ...  435 

Bwietenia  Mahogani,           ...  ...  ,..  322 

Grevillea  robusta,                ...  ...  ...  31  g 

Camellia  hoogkongensis,     •••  ...  ...  125 

Picns  retasa,       ...            ...  ...  ...  03 

Oanninghamia  sinensis,      ...  ...  ...  40 

MiscellaneoaSi     ...            ...  ...  ...  246 


Total,  ...  1,096,230  •• 


Wb  hare  received  a  copy  of  the  Code  de  la  Lerislation  Poresti&re, 
by  Monsieur  Puton,  Director  of  the  Nancy  Forest  School,  pub- 
lished by  J.  Rothschild,  Paris  1883.  The  print  is  very  clear, 
and  the  edition  forms  a  very  handy  volume  foe  the  office  table. 

We  extract  the  following  from  the  Agricultural  and  Horti- 
cultural Society's  last  report : — 

MBSBMimTAin^HBMUX  CBTBTALLINUM. 

Major  Jaeob  states  that  in  th«  SdmUifio  Ammeanf  dated  2l6t 
Jcdy,  1888,  a  notice  appears  of  UlaA  above  plant,  that  M.  Herve 
Mangon  had  obsarred  that  it  takes  up  from  the  soil  an  extraordinary 
qnantity  of  alkaline  salts,  and  that  he  ,had  proposed  to  employ  it- 
for  reoaoving  excess  of  salts  from  land  on  the  sea  coast,  and  in  saltj? 
deserts,  so  as  to  make  the  land  gradually  fit  for  ordinary  vegetatioB. 

And  writes  to  suggest  to  the  Agrf«Horticultnral  Society,  the  advis- 
ability of  getting  some  of  the  seed  and  distribntiag  it  for  tbalia 
this  country,  especially  in  the  districts  where  reh  lands  occur.- 

In  bis  reply  to  Major  Jacob,  the  Secretary  mentioned  thai*  tha 
Jfk  ory^talMnwm  is  the  "  Ice-plant"  so  called,  in  consequence  of  e?ery 
part  c^  the  plant  being  co?ered  with  small  waitery  pustules  which.* 
glistea  in  the  son  like  fragmoits  of  iee.  Large  quantitfee  of  thia 
plant  are  collected  in  the  Canaries  and  bnmt,  &e  ashes  being  sent 
to  Spain  for  the  use -of  glass-miners  (Lindley  and  Moore).  Mtsem- 
hrtfonthemwn  crystallinum  in  Spain  and  M,  Capticum  and  nodiflofvm 
in  Egypt,  are  collected  for  the  purpose  of  fnmishing  alkali  for  glass- 
works ;  the  former  is  called  Barilla  Moradera  by  the  Spaniards,  who 
import  large  quantities  of  its  ashes  from  the  Canaries,  where  the 
seed  is  eaten  as  a  common  food,  according  to  Broussonet  (Lindley 
Vegetable  Kingdom).  M.  nodtflorum  is  nsed  at  the  Cape  in  making 
Uoiocco  leather  (Simmonds).  Major  Jacob's  attention  was  drawn 
to  Uie ''  Sdsola  "  plant,  which  has  some  of  the  same  properties  as  the 
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PRijCIS  OF  REPORTS  ON  THE  RESULTS  OP  THE 

CULTIVATION  IN  THE  BOMBAY  PRESIDENCY 

OP  THE  COW-TREE  SEED  SENT  OUT 

FROM  ENGLAND  IN  1880. 

Thb  seeds  were  forwarded  by  the  Secretary  of  State  for  India, 

jy^  ^  with  his  Despatch  No.  42   (Re- 

piaku.  Yenue),  dated  7th  October,  1880. 

TheCoUectorof|ara^^  ..    6  As  the  seeds  were  found  on  arriv- 

^  Kh'kiidesh',  al  to  be  germinating,  the   case 

throagh    the  containing  them  was  made  over 

fSU^V  ^^^^   6  *^  *^®  Municipal  Commissioner, 

«  Rata^ri,     y.    a  Bombay,  who  reports  that  above 

The    Snperinteiident,    Model  a    hundred    plants    were    raised 

Farm,  Khtodesh,  ..    6  therefrom,  of  which  33  were  di^. 

The  Sapermtendent  of  MahAba-  i.-uxjxj.i.       ixs  x-j 

Icehwar,  ..    6  tnbuted  to  the  officers  mentioned 

33   in  the  margin  and  the  rest  retain- 
—   ed  at  the  Victoria  Gardens. 

The  Superintendent  of  the  Model  Farm  in  Ehdndesh  states 
that  of  the  twelve  healthy  plants  received  by  him  in  July  1881, 
five^were  soon  afterwards  planted  out  in  ordinary  garden  ground, 
and  six  sent  for  the  Collector's  garden  at  DhuUa,  the  remaining 
one  being  transferred  to  a  larger  pot ;  that  the  trees  which 
were  planted  out  made  no  progress,^  but  retained  vitality  for  a 
short  time,  the  leaves  having  gradually  dropped  off,  until  only 
the  bare  stem  remained,  which  at  last  also  blackened  and  died  ; 
and  that  the  pot  plant  made  some  little  progress  for  a  time,  but 
suffered  so  severely  during  the  hot  weather  that  there  is  no 
chance  of  its  recovery. 

Of  the  six  plants  forwarded  to  the  Collector  of  Khdndesh,  two 
were  sent  to  Mr.  Scott,  and  four  were  kept  by  the  Collector, 
Mr.  Propert,  who  states  that  the  two  former  died  very  soon,  as 
also  one  of  the  latter,  and  that  the  three  others  are  now  dying  , 
fast,  and  their  leaves  have  long  since  disappeared. 

The  six  plants  sent  to  the  Collector  of  Surat  were  put  into 
pots  containing  well  prepared  earth,  but  on  account  of  the  heat 
of  the  sun  they  all  died. 

Of  the  six  plants  sent  to  Th&na,  five  died,  and  the  sixth  is 
stated  to  be  almost  dead.    The  Superintendent  of  the  Thdna  , 
Jail)  to  whom  some  of  them  were  sent,  reports  :— 

^'  Great  care  was  taken  with  these  plants,  but  they  do  not 

8  X 
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seem  to  thrive  in  this  climate.  Whether  it  is  the  salt  atmos- 
phere of  the  Konkan,  or  the  extreme  heat  which  effects  them,  I 
nave  not  been  able  to  determine,  but  from  the  very  first  they 
appeared  to  droop,  and  although  placed  under  the  partial  shade 
of  conservatory  matting  they  gradually  died  off. " 

The  Superintendent  of  ]^h4baleshwar  states  that  Mr.  J.  F. 
Carvalho,  to  whom  six  plants  were  handed  over  for  experiment, 
reports  that  though  they  were  carefully  attended  to,  two  of  them, 
which  had  become  weak  at  the  latter  part  of  the  hust  hot  season, 
died  soon  after  the  beginning  of  the  rains,  and  the  remaining 
four,  which  survived  for  a  considerable  time  during  the  mon- 
soon, died  at  the  end  of  the  season,  owing  to  the  unusually 
heavy  fall  of  rain.  Mr.  Carvalho,  however,  entertains  a  hope 
from  the  good  progress  the  plants  had  made,  that  they  would 
thrive  on  the  Mahabaleshwar  Hill  if  they  were  planted  during 
the  cold  season,  and  desires  to  be  furnished  with  a  few  more  for 
a  second  trial  during  the  present  season. 

The  Collector  of  Katndgiri  reports  as  follows  :— 

"  Of  the  three  cow-tree  plants  handed  over  to  me  by  the 
Superintendent,  Victoria  Gardens,  Bombay,  two  were  entrusted 
to  the  Rev.  A.  Qadney,  of  Ddpoli,  and  one  left  with  a  well-known 
amateur  horticulturist,  Mr.  C.  Agnew  Turner,  as  a  reserve  in 
case  the  Ddpoli  experiment  should  fail.  None  of  the  plants  had 
more  than  tnree  leaves.  Of  the  two  planted  at  D&poli,  one  died 
in  the  dry  winds  at  the  end  of  last  cold  weather.  Of  the  other, 
Mr.  Gadney  reports  that  *  it  was  exposed  the  whole  of  this  mofi- 
soorij  and  did  not  suffer.  It  grows  very  slowly.  It  looks 
greener  than  it  did.  It  is  sixteen  inches  high  and  has  seven 
leaves.' 

"  Mr.  Turner,  when  he  went  home  on  leave,  entrusted  the  care 
of  the  plant  left  with  him  to  the  Hon^ble  C.  G.  Kemball, 
who  informs  me  that  it  is  fifteen  inches  high,  but  thinks  that  it 
has  had  too  much  eun/^ 

The  Collector  of  Ratndgiri  adds  that  these  reports  would  seem 
to  corroborate  the  opinion  previously  expressed  by  him,  that 
these  plants  require  continuous  damp. 

The  Superintendent  of  the  Victoria  Gardens  in  Bombay,  states 
that  a  few  of  the  cow-trees  were,  at  the  commencement  of  the 
monsoon,  planted  in  a  prepared  bank  of  good  soil  with  excellent 
drainage  and  partial  shade,  and  every  attention  was  paid  to 
them,  but  all  have  died  ;  and  that  a  few  others  were  planted  in 
large  pots  with  a  mixture  of  red  earth,  manure,  broken  bricks, 
and  decayed  wood,  two  or  three  of  which  died,  the  remainder 
being  still  alive,  but  not  in  a  healthy  state,  as  either  the  climate 
of  Bombay  is  against  them  or  the  soil  is  not  suitable  ;  and  he 
desires  if  possible  to  be  furnished  with  further  information  re- 
garding the  habits  of  the  tree. 
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Timber    Market. 


Theeb  have  been  no  changes  in  Messrs.  Mackenzie  Ljrall  &  Co.'s 
prices  since  the  1st  August. 

We  shall  be  greatly  obliged  if  contributors  from  the  di£ferent 
provinces  in  India,  would  favor  us  from  time  to  time  with 
any  notes  regarding  the  local  prices  of  timber  and  other  forest 
produce. 

The  annual  sales  of  standing  timber  were  held  at  Dehra  Dun 
on  the  15th  September,  there  was  a  large  attendance,  and  the  fol- 
lowing prices  were  realized: — 500  sain  (Terminfdia  tomentosa)^ 
at  10  annas  3  pies  per  cubic  foot,  the  trees  to  be  felled  sawn  up 
and  removed  by  the  purchaser.  This  will  yield  about  Bs.  15  each 
per  tree  to  Gfovernment.  Thinnings  of  inferior  trees  in  the 
Kamgarh  forest,  4,874  s&l  and  sain  sold  standing  at  Bs.  2-2| 
each. 


Thb  Cost  of  Fences.— The  fact  that  we  have  in  the  United 
States  six  million  miles  of  fences,  which  have  cost  nearly 
1,900,000,000  dels,  and  have  to  be  renewed  every  fifteen  years, 
makes  the  fence  problem  one  of  the  most  important,  says  the 
Chicago  Times.  It,  however,  interests  most  of  the  farmers,  who 
have  the  bulk  of  the  labour  to  perform  and  expense  to  meet,  and 
the  timber  to  furnish  for  their  consumption.  The  consumption 
of  the  timber  for  this  purpose  interests  nearly  every  philan- 
thropist. It  is  reported  that  Kentucky  requires  annually  ten 
million  trees  to  keep  up  her  "  national  fence,"  the  old  Virginia 
rail.  The  census  bureau  of  1880  shows  an  expenditure  of  nearly 
89,000,000  dels,  on  fence  buildings  and  repairs  in  1879. — Tim- 
ber Trades  Jcumai. 
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GUSTAV  HETEE. 


To-day  we  have  the  painful  duty  of  communicating  to  our 
readers  the  death  of  Geheimer  Kegierungsrath  Dr.  Gustav 
Heyer,  Professor  of  Forestry  in  the  University  of  Miinich  in 
Bavaria^  which  took  pkce  on  the  10th  July  last.  Dr.  Heyer 
was  passionately  fond  of  fishing  in  his  leisure  hours,  and  it  was 
while  thus  employed,  that  he  succumbed  to  heart  disea^. 

Gustav  Heyer,  who  was  bom  in  1826,  was  descended  from 
an  old  Forester's  family,  his  father  bavins  been  the  well  known 
Professor  of  Forestry  and  Author,  Dr.  Can  Heyer,  whose  Hand- 
book of  Sylviculture  is  at  the  present  day  still  the  leading 
work  on  that  branch  of  forestry.  He  left  the  higher  Grammar 
School,  with  excellent  testimonials,  at  the  age  of  18,  and  he 
devoted  the  next  four  years  (1843-47)  to  the  study  of  forestry 
and  the  allied  sciences  in  the  University  of  Giessen  in  Hesse 
Darmstadt.  From  1847  to  1849,  he  was  employed  in  the  Hesse 
Darmstadt  Forest  service,  and  in  the  latter  year,  he  established 
himself  at  Giessen  as  a  teacher  of  forestry.  In  1853  he  waa 
nominated  extraordinary,  and  in  1857,  ordinary  Professor  of 
Forestry  and  Director  of  the  Forest  School  attached  to  the  Uni- 
versity of  Giessen.  From  1854  to  1857  he  was  also  an  Ober- 
forster  in  the  service  of  Hesse  Darmstadt,  and  in  charge  of 
the  forests  in  the  vicinity  of  Giessen. 

Heyer  remained  at  Giessen  until  1868,  when  he  accepted 
the  position  of  Director  of  the  new  Prussian  Forest  Academy 
at  Miinden,  which  he  lost  no  time  in  bringing  into  a  most 
flourishing  condition.  In  1878  he  became  Qiief  Professor  of 
Forestry  in  the  University  of  Munich,  where  is  now  the  most 
eminent  School  of  Forestry  in  Germany,  and  we  m^  add  in 
the  whole  world.  From  1857  to  1878  Heyer  was  the  Editor  of 
the  Allgemeine  Forst  and  Jagd  Zeitung,  the  leading  German 
Journal  of  Forestry. 

Heyer  was  a  most  brilliant  lecturer,  who  understood  thor- 
oughly how  to  carry  his  pupils  with  him,  and  this  was  to  a  great 
extent  due  to  his  being  a  most  highly  educated  man,  free  irom 
all  prejudices  of  his  special  calling. 

He  was  not  only  a  good  classical  scholar,  but  he  was  also 
most  thoroughly  at  home  in  all  the  different  branches  of  Phy- 
sical Sciences,  Natural  History,  and  in  Mathematics,  and  he 
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was  specially  strong  in  Chemistry,  which  he  had  studied  under 
Idebig.  When  we  add,  that  he  was  a  most  kind-hearted  man, 
who  Imew  no  greater  pleasure,  than  to  help  and  oblige  others,  it 
will  readily  be  understood,  how  devoted  his  pupils  were  to  him. 

Gustav  Heyer  is  the  author  of  many  important  works  in  the 
different  branches  of  forest  science,  as  "  Calculation  of  the  Con- 
tents, Age  and  Increase  of  Forests  "  (1882);  "  Light  and  Shade 
in  reference  to  Forest  Trees "  (1852)  ;  ^^  Soils  and  Climate  in 
reference  to  Forests  "  (1856)  ;  "  Determination  of  the  value  of 
Forests  "  (1865, 1876  and  1883),  which  has  been  translated  into 
the  Spanish,  Italian,  Russian,  Croatia  and,  it  is  said,  Hungarian 
languages  ;  ^^  Forest  Statics "  (1871).  He  also  brought  out 
new  editions  of  his  father's  works  on  Sylviculture  and  on  Work- 
ing Plans,  and  he  has  contributed  numerous  articles  to  forest 
periodicals. 

It  may  safely  be  said  that  Heyer  was  to  Forestry,  what  Liebie 
was  to  Agriculture.  His  great  object  as  a  teacher  was  to  etana 
up  for  the  education  of  Forest  Officers  at  Universities,  and  to 
base  Forestry  on  the  teaching  of  the  exact  sciences. 

(lustav  Heyer  had  the  satisfaction  of  being  appreciated  durine 
his  life  time.  Honors  were  showered  upon  nim,  and  he  received 
the  most  brilliant  offers  from  various  Governments,  but  he 

J)referred  to  devote  himself  to  the  teaching  of  the  science  he 
oved  so  well.    By  his  untimely  death  we  nave  lost  the  most 
brilliant  leader  of  Forest  Science  of  the  present  age. 


A  FEW  Notes  upon  Masts. — ^In  writing  upon  the  subject  of  mpBts, 
the  first  question  that  presents  itself  is  the  origin  or  mean- 
ing of  the  word.  We  find  it  as  ^'  mast^'  in  the  English^  Dutchi 
Oeiman^  Danish^  Prussian,  Swedish,  and  Norwegian  languages. 
It  may  thus  be  said  to  be  a  word  peculiar  to  the  Teutonic  people. 
In  all  cases  it  is  found  as  a  noun,  and  it  refers  to  the  mast  of  a 
ship.  We  need  scarcely  say  that  it  is  allied  to,  and  associated 
with,  the  word  ''  spar,'^  and  that  a  mast  is  neither  more  nor  less 
than  a  great  spar.  The  word  "  spar  "  is  still  used  in  connection 
with  small  masts  of  vessels,  and  with  scantlings,  or  rafters,  for 
the  roofing  of  houses,  from  the  fact  that  until  late  years  the  latter 
were  formed  of  round  or  squared  poles. 

The  primitive  of  ''spar"  is  "spear,"  a  long  shaft  or  warlike 
instrutnent ;  any  straight  piece  of  wood  in  the  form  of  a  spear 
would  thus  become  a  spar,  and  according  to  its  size  it  would  be 
a  great  spar  or  a  small  spar. 

Our  Teutonic  ancestors'  equivalent  for  great  was  ''  mycel,"  a 
word  that  still  lingers  in  Scotland  as  "  mickle,"  and  one  that  is 
still  found  in  place  and  local  names  in  England,  as  in  "  Mickle- 
gate  Bar,''  in  York.  A  great  spar  would  thus  be  referred  to  as 
a  ''mycel-spar; "  but  if  it  were  required  to  be  intensified  as  "a 
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very  great  spar/'  the  saperlative  of  aaycelj  viz.^  ''m^t/'  would 
be  used,  and  hence  the ''  miest-spar/'  the  primitive  of  mast-spar^ 
woold  mean  the  "  greatest  spar/'  or  the  ''spar  of  the  firsts  or 
chief  magnitude." 

It  is  highly  questionable  whether  Milton^  with  all  his  learnings 
ever  had  the  means  at  his  command  for  working  out  the  etymo- 
logy of  this  word ;  but  it  is^  to  say  the  least,  remarkable  how 
close  he  runs  upon  the  line  of  it  in  his  sublime  description  of 
SataUj  in  his  first  book  of  "  Paradise  Lost. ''  He  associates  the 
spear  with  the  mast^  and  describes  the  largest  mast  then  known 
to  him  as  but  a  wand  compared  with  the  spear  of  Satan. 

We  g^ve  the  quotation ;  for  Milton's  lines^  like  fir  trees  in  a 
landscapCj  are  never  out  of  place  :— 

**  His  spear,  to  equal  which  the  tallest  pine 
Hewn  on  Norwegian  hills  to  be  the  mast 
Of  some  great  ammiral,*  were  but  a  wand." 

As  time  wore  on,  the  descriptive  term ''  mdest-spar  "  underwent 
the  process  of  clipping  or  abbreviating;  the  noun  ''spar'^  was 
droppedi  and  the  adjective  '^  miest/*  in  the  corrupted  form  of 
''mast/'  took  up  its  place,  and  thus  became  a  noun-substantive. 

Transformations  of  this  kind  are  not  peculiar  to  old  times,  as 
is  proved  by  a  parallel  instance  in  our  day.  An  engineer  of  the 
name  of  Outram  invented  iron  roads,  which,  after  him,  were 
termed  '^  Outram  ways  ;^^  this  term  quickly  changed  to  ''tram- 
ways.'^ The  carriages  running  on  these  ways  became  "  tram- 
oars/'  a  term  that  our  American  cousios  soon  dressed  down  to 
''  trams.''  Thus  we  see  how  a  portion  of  a  man's  name  has  be* 
come  in  one  generation  the  noun-substantive  for  an  omnibus. 

We  will  now  turn  from  these  vagaries  of  our  language,  which, 
to  say  the  least,  are  interesting,  and  touch  upon  the  early  history 
of  masts. 

As  the  modern  "sea  kings"  we  have  more  to  do  with  masts 
than  the  people  of  any  other  nation,  and  in  turning  back  the 
pages  of  history,  we  must  look  for  their  early  use  where  we  look 
for  our  ancestors,  viz.,  in  the  old  "  wics,"  or  bays  of  Scandina- 
viii,  and  the  southern  ports  and  creeks  of  the  Baltic,  for  it  is 
there  we  find  the  early  home  of  shipbuilding. 

Those  countries  are  peculiar  to  this  important  trade;  they 
naturally  produce  the  oak  and  fir  for  the  hull  of  the  ship,  the 
spars  for  the  masts,  the  tar  for  the  paint,  the  hemp  for  the  ropes 
and  oakum,  and  the  flax  for  the  sails,  and,  lastly,  in  the  stump 
of  the  fir  tree,  with  its  spreading  prongs,  they  furnish  the  pri- 
mitive anchor.  The  trade  of  shipbuilding  was  planted  in  England 
by  those  Northern  settlers,  and  the  material  for  conducting  it 
has,  more  or  less,  been  drawn  from  these  old  quarters,  down  to 
the  present  day. 

The  forests  of  England  have  given  us  a  great  store  of  ship- 


*  An  obsolete  fonn  of  ^Admiral" 
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bmlding  wood  in  the  form  of  oak ;  but  whether  they  ever  pro- 
duced fir  trees  suitable  for  oonversion  into  masts  is  a  question  of 
very  grave  doubt. 

We  have^  on  the  other  hand,  evidence  of  masts  and  spars  being 
largely  imported  into  England  in  the  middle  ages,  and  we  have 
copies  of  bills  of  entry  before  us  which  reach  back  into  the  past 
for  nearly  500  years.  We  glean  from  Frost's  *^  Early  Notices 
of  HulP^that  the  ship  Mandelayne,  Captain  John  Hogee,  of 
Newcastle-upon-Tyne,  was  entered  for  Hull  on  the  28th  of  May, 
1400.  She  had  as  a  carg^  2,000  spars  of  firwood,  200  fir  planks, 
and  eleven  masts.  The  goods  were  returned  as  the  property  of 
the  captain  of  the  vessel,  the  value  of  the  taxable  portion  being 
£4  5«.,  and  the  custom,  or  duty,  2s,  lOd.  From  this  we  learn 
that  the  captain  was  working  the  ship  for  one  of  the  old  mer- 
chant adventurers  of  Newcastle-on-Tyne.  We  are  not  informed 
of  the  port  the  goods  were  shipped  from,  but  from  the  time  of 
the  year,  ^^  May  28th, "  we  may  safely  set  it  down  as  the  Baltic. 
On  the  2nd  July,  in  the  same  year,  the  ship  Mariknyght,  Captain 
Jacob  Thurston,  of  Aslowe,  arrived.  The  captain  had  as  part 
of  the  cargo  a  '*  spar  of  fir  mast.''  From  his  cargo  being  prin- 
cipally elk  and  martin  skins,  beast  and  sheep  skins,  butter  and 
bacon,  we  may  take  it  for  certain  that  he  was  from  the  Baltic. 

We  see  from  Milton  that  the  opinion  in  his  time  was  that  the 
masts  of  ships  came  from  the  hills  of  Norway.  It  would  appear 
that  a  considerable  trade  was  done  in  spars  from  that  country, 
and  judging  from  the  fact  that  those  shipped  at  the  present  day 
are  whitewood,  the  inference  is  strong  that  those  of  old  were  of 
the  same  wood,  and  this  opinion  is  strengthened  by  the  fact  that 
the  spruce  fir  is  there  larger,  straighter,  and  less  tapering  than 
the  redwood.  There  is,  of  course,  the  question  of  durability^ 
which  to  a  great  extent  is  balanced  by  its  lightness.  It  is  a 
known  fact  that  the  Romans  used  the  trunks  of  the  '^  silver  fir '' 
for  their  masts,  its  quality  of  lightness  outweighing  all  other 
considerations*  Be  this  as  it  may,  it  is  certain  in  more  modern 
times  that  redwood  has  been  preferred,  and  in  this  wood  Norway 
has  never  been  able  to  compete  with  Poland  and  the  south  of 
Russia.  It  is  to  Dantzic  and  Riga  that  we  must  necessarily  turn 
for  our  best  notes  in  connection  with  the  old  mast  trade. 

The  growth  in  the  size  of  the  ships  of  France  and  England, 
more  especially  in  the  navy,  led  the  merchants  to  search  about 
for  gigantic  trees.  The  masts  of  Norway  could  not  be  supplied 
in  redwood,  of  larger  size  than  18  in.  at  the  butt,  and  of  these 
the  supply  was  very  limited.  Hence  this  shipment  was  under- 
stood to  be  a  small  one,  and  the  ^'  Norway  mast "  is  still  the  trade 
term  for  small  masts.  Dantzic  and  Riga  took  up  the  trade,  and 
furnished  masts  of  18  in.  to  25  in.  diameter,  thus  beginning 
with  large  masts  where  the  Norwegians  left  off.  The  Dantzio 
shipments,  although  highly  prized,  were  not  considered  so  fine 
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as  the  Biga^  nor  do  they  appear  to  have  formed  so  special  a  branch 
of  trade.  Their  finest  trees  came  from  the  forests  of  Poland^  and 
the  lands  bordering  on  the  south  of  Russia,  from  whence  the  logs 
were  rafted  down  the  Vistula  to  Dantzic.  Arriving  there^  the 
best  and  straightest  were  cut  and  trimmed  for  masts.  The 
second  quality  logs  were  cut  up  for  deck  planking  in  average 
lengths  of  88  fb.,  and  in  thickness  4  in.,  8^  in.,  8  in.,  and  2^  in., 
the  width  invariably  being  9  in.  In  some  cases  the  very  largest 
masts  were  dressed  up  with  the  axe  into  an  octagon  form. 

The  mast  trade  has  been  best  developed  in  Riga,  and  hence 
the  name  of  this  port  became  associated  with  the  best  and 
finest  wood  in  Europe.  The  great  forests  in  the  sandy  districts 
of  the  Dwina  were  searched  for  the  finest  and  straightest  trees, 
which,  upon  being  felled  and  found  to  be  sound,  were  sledged  to 
the  waterway,  and  floated  down  to  Riga.  Such  was  the  price 
obtained  for  these  masts  from  the  Royal  Dockyards  of  England 
and  France,  that  the  merchants  of  Riga  sent  out  experts  to 
search  for  new  supplies  in  the  valley  of  the  Dnieper,  and  this 
river  was  followed  through  the  most  fruitful  districts  of  Russia 
towards  the  shores  of  the  Black  Sea.  Upon  suitable  trees  being 
found  they  were  conveyed  to  the  river  and  at  great  cost  hauled 
up  the  stream  to  a  certain  point,  whence  they  were  conveyed 
overland,  a  distance  of  twenty^three  miles,  to  the  banks  of  the 
Dwina,  and  floated  down  to  Riga.  A  great  trade  in  wood  is  still 
done  on  this  route ;  but  the  land  carriage  has  given  way  to  that 
of  a  canal,  which  has  worked  wonders  in  the  development  of  the 
trade  of  Riga. 

The  arrival  of  these  masts  in  Western  Europe  caused  great 
surprise,  as  trees  of  that  magnitude  were  wholly  unknown  in  the 
temperate  regions  of  France  and  England,  and  with  the  French, 
who  were  not  such  lords  of  the  ocean  as  the  English,  a  desire  ori- 
ginated to  foster  the  cultivation  of  such  trees  in  the  woods  of 
France.  On  this  point  we  have  somewhere  read  of  a  commission 
being  sent  out  to  the  Russian  forests  to  collect  the  seeds  of  these 
'^  mast-trees,''  and  to  plant  them,  on  their  return,  on  French  soil. 
The  result  was  a  plentiful  growth  of  the  common  Scotch  fir 
(Pinu8  sjflvestris),  and  the  purchase  of  the  knowledge  that  their 
enormous  size  in  the  south  of  Russia  was  the  accident  of  soil  and 
climate. 

During  the  last  half  century  a  great  changFe  has  come  over  the 
spirit  of  the  mast  trade;  the  high  prices  and  ready  sale  of  those 
from  Kiga  fostered  enterprise  on  the  part  of  the  English  people 
whose  lot  had  been  cast  in  the  forests  of  the  New  World.  Log 
by  log,  the  strange  but  gigantic  trees  of  Canada,  the  United 
States,  and  Australia,  were  introduced  to  the  English  dockyards, 
and  little  by  little  the  old  trade  of  Riga  has  been  undermined, 
until,  as  in  the  present  day,  the  shipbuilders  of  this  great  country 
are  practically  independent  of  the  old  Baltic  ports. 

In  the  ^^  fresh  fields  and  pastures  new ''  thrown  open  to  the 
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mast  trade^  the  fir^  from  its  height,  its  strai^htness,  and  its  h'ght- 
ness,  in  one  variety  or  other,  is  rigidly  adhered  to.  Roaghly 
speaking  they  may  be  classed  under  five  heads,  viz.,  1,  Qiiebeo 
yellow  pine;  2,  Quebec  red  pine;  3,  United  States  pitch  pine;  4, 
Oregon  pine;  5,  Kauri  pine.* 

The  yellow  pine  has  been  fairly  used  and  tried ;  but  being  soft^ 
easily  broken,  prone  to  decay  at  the  level  oi  the  deck,  and  what 
is  of  the  greatest  consideration,  very  costly,  it  is  now  but  spar- 
ingly used. 

The  red  pine,  although  a  fine-grown  tree,  is  rarely  suflSciently 
straight  for  the  purpose  of  masts,  and  in  consequence  is  but 
little  used. 

The  pitch  pine  may  to-day  be  termed  the  true  "  mast-tree ;  '* 
it  has  all  the  requisite  qualities  for  this  purpose,  but  its  weight 
is  a  great  drawback,  and  it  is  not  considered  as  a  very  durable 
wood.  These  objections  are  more  than  compensated  for  by  its 
cheapness,  and  the  clean,  sound  character  of  the  wood;  and 
hence  in  almost  every  shipyard  in  England  it  is  more  largely  used 
than  any  other  pine. 

The  Oregon  or  Douglas  pine  ranks,  from  its  great  size,  as  the 
first  of  the  mast-trees.  It  is  grown  in  the  forests  of  North- 
western America,  a  quarter  of  the  New  (Continent  that  has8hown 
us  examples  of  colossal  trees,  the  like  of  which  was  previously 
unknown  to  the  world.  These  masts  are  sent  to  us  in  a  hewn 
form,  faultless  on  every  point.  This  wood,  from  the  cost  of 
transit,  cannot  be  brought  into  competition  with  other  shipments ; 
but  where  size  is  a  consideration,  it  carries  all  before  it,  as  masts 
of  110  feet  in  length,  and  32  inch  diameter  are  by  no  means  ex- 
ceptional. I.'he  curious  on  this  point  will  be  pleased  to  inspect 
the  celebrated  flag-pole  in  the  Royal  Gardens  of  Kew,  which  is 
an  example,  159  feet  in  length  and  of  proportionate  thickness. 

The  Kauri  pine  ranks  with  the  Oregon  pine  in  being  a  mon- 
arch of  the  forest.  This  is  otherwise  known  as  the  Australian 
pine,  or  Norfolk  Island  pine.  Its  quality  for  masts  is  everything 
that  can  be  desired,  and  although  its  coat  is  very  great,  owing 
to  the  excessive  sea  carriage,  it  is  by  no  means  a  rarity  in  this 
country.  Some  years  ago  the  Governor  of  New  Zealand  sent  a 
gigantic  mast  to  the  English  Admiralty,  and  a  friend  of  ours,  who 
was  a  passenger  home  with  this  tree,  says  that  it  was  laehed  to  the 
masts  and  bowsprit,  and  projected  30  ieet  over  the  head  and  stern 
of  the  ship.  It  was  found  to  be  highly  stiitable  for  masts  and 
spars,  and  a  commission  of  experts  from  the  dockyards  was  after- 
wards sent  out  to  examine  and  report  upon  the  Australian  forests. 

A  tree  of  this  class  was  felled  on  a  farm  near  the  Mabarangi 
Biver,  intended  for  the  1S51  Exhibition  in  London ;  but,  the 
time  allowed  for  transport  being  too  short,  the  project  was  aban- 
doned, and  the  tree  was  left  upon  the  ground.     The  length  of  the 

*  1,  P.  strobns ;  2,  P.  minora ;  3,  P.  rigida ;  4,  Pieadotsaga  DoaglaiU ; 
Bp  Damman  aattralif. 
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bole,  up  to  the  branches  of  the  bushj  head  was  100  feet^  and 
its  diameter  at  the  butt  was  10  feet.  Laslett  mentions  a  still 
larger  tree,  which  measured  80  feet  to  the  branches,  and  24  feet 
in  diameter. 

About  fifteen  years  ago  a  parcel  of  60  logs  arrived  in  Liverpool 
on  consignment  to  Mr.  Edward  Chaloner ;  we  were  told  they 
averaged  90  feet  in  length,  and  squared  up  to  3  feet,  and  that 
they  were  perfectly  clean  and  sound. 

It  would  appear  with  the  mast  trade,  as  with  many  other  in- 
dustries, there  is  a  constant  thirst  for  change;  the  latest  fashion 
is  the  construction  of  the  lower  masts  and  the  principal  spars  of 
wrought  iron,  a  system  that  places,  for  once  in  the  career  of  Eng* 
lish  shipbuilding,  the  growth  of  our  masts  in  our  own  hands. 

The  objection  taken  is  that  they  are  heavy,  and  in  case  of  dis- 
aster, they  cannot  be  felled  and  thrown  overboard;  but  this  ap- 
pears to  have  little  consideration,  for  the  manufacture  of  tubular 
iron  masts  is  becoming  very  general,  and  to-day  there  are  few  of 
our  first-class  ships  but  what  are  so  fitted  in  their  rigging. 

Such,  then,  are  few  of  our  notes  upon  the  subject  of  masts^ 
and  we  may  venture  to  remark,  if  they  serve  no  other  purpose, 
they  will  go  far  to  prove  that,  in  searching  into  minor  details  of 
the  trade,  we  find  in  them  ''  more  than  is  dreamt  of  in  our  philo- 
sophy/'— Timber  Trades  Journal. 


Matches. — Few  if  any  people  who  are  daily  in  the  habit  of 
using  matches  have  ever  thought  bow  much  of  ingenuity  and 
skill  are  expended  in  their  manufacture,  says  an  American  con- 
temporary. Yet  the  extent  of  the  match  timber,  or,  as  it  is  term- 
ed, lumber  manufacturing  business,  in  the  United  States  and 
Canada,  may  be  fairly  realized  when  it  is  stated  that  one  match 
manufactory  alone  paid  4,000,000  dols.  in  taxes  during  the  year 
ending  December  Hist,  1881,  being  at  the  rate  of  one  cent  per 
box.  That  is,  the  manufactory  had  produced  in  one  year 
400,000,000  boxes  of  matches.  The  logs  are  bought  in  the  first 
instance  by  the  owners  of  one  of  the  numerous  saw-mills  to  be 
found  upon  the  River  St.  Lawrence  and  its  tributaries ;  and  the 
millowner  distributes  the  lumber  after  it  is  cut.  The  wood  used 
is  pine  and  spruce.  The  match-lumber  factory  is  divided  into 
departments,  in  which  are  manufactured  match-boxes,  cases  call- 
ed skillets,  match-sticks  called  splints,  and  the  round  wooden 
match -boxes,  which  are  less  used  now  than  formerly.  Match- 
boxes are  made  from  a  square  piece  of  wood,  by  one  turn  of  a 
machine  which  consists  of  two  collars,  a  borer,  and  a  side-saw. 
This  machine  makes  twelve  boxes  and  twenty-four  lids  per  minute 
out  of  a  piece  of  wood  an  inch  and  three-fourths  square,  ^hen 
the  box  and  lids  are  made  in  the  rough,  they  are  placed  together 
in  a  hollow  roller,  which  is  revolved  by  water-power,  and  in  this 
way  the  defects  are  removed^  and  the  whole  box  is  made  beaQti«> 
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fully  smooth^  owing  to  the  friction  created  within  the  wheel.  The 
match-slickfl^  or  splints^  are  cut  double  the  length  of  the  ordinary 
wooden  match^  and  when  sent  to  the  match  manufactory  they 
are  dipped  at  both  ends^  and  cut  in  the  centre  when  dry.  These 
splints  are  made  from  solid  blocks  of  wood,  which  have  been  pre- 
viously steamed,  by  a  machine  which  makes  from  twelve  to  eight 
sticks  at  a  blow,  and  all  the  blocks  are  three  inches  square.  In  a 
day  of  ten  hours  no  less  than  46,000,000  splints  are  made  at 
Fitches  factory.^ — Timber  Trades  Journal. 


TiMBBU  AND  Eahthquakes. — Consul  Denius,  in  his  annual  report, 
says: — ^Wood  for  the  construction  of  houses  is  an  important 
item  among  the  imports  of  Smyrna,  as  the  houses  of  the  lower 
orders  are  built  entirely  of  wood ;  and  those  of  the  better  class, 
which  outwardly  appear  to  be  of  solid  construction,  have  skeletons 
of  wood  merely  faced  with  stone— a  system  adopted  to  lessen  the 
danger  arising  from  earthquakes.  Both  timber  and  planks  come 
chiefly  from  Austria,  Russia,  Roumania,  and  European  Turkey. 
In  1877  the  import  was  confined  to  planks,  which  accounts  for 
the  small  import  of  that  year,  amounting  only  to  £11,660,  against 
an  average  of  £186,000  for  the  four  following  years,  in  which 
there  was  little  variation  in  the  quantity  of  planks,  while  from 
13,000  to  16,000  tons  of  timber  were  added  to  the  import  each 
year. — Timber  Trades  Journal. 


Ensilage. — ^A  correspondent  wishes  to  know  &11  about  Ensilage 
for  preserving  grass,  and  we  hope  that  some  one  understanding 
the  process  wul  Kindly  send  an  account  of  it  for  our  next  number. 

The  origin  of  Ambbb. — Some  very  interesting  researches  have 
recently  been  made  regarding  the  flora  of  the  amber-bearing 
strata  of  East  Prussia,  by  Messrs.  Goeppert  and  Menge.  In 
ancient  times  there  must  have  been  in  this  part  of  Europe  a 
group  of  conifers  comprising  specimens  from  almost  all  parts 
of  the  world.  Among  the  splendid  specimens  of  the  Califomian 
conifersB  were  the  Red  Wood,  the  Sugar  Pine,  and  the  Douglas 
Spruce  ;  and  of  the  examples  of  the  Eastern  States  were  the  Bald 
Cypress,  Red  Cedar,  Ihuia,  and  the  Pinus  rigida  ;  from  the  east- 
ern coasts  of  Asia  were  the  Chillian  Incense  Cedar,  the  Parasol 
Fir,  the  Abor-vitae,  the  Glvptos  strobus,  and  the  Thuiopsis,  the 
Scotch  Fir,  the  Spruce,  and  Cypress  of  Europe,  and  the  CaUitris 
of  South  Africa.  The  deposits  of  amber  for  which  the  Baltic 
is  noted  are  the  product  of  generations  of  these  resin-bearing 
trees.  The  richest  deposits  are  situate  alon^  a  strip  of  coast 
between  Memel  and  Dantzic,  though  the  real  home  of  amber  has 

*  Cannot  something  be  done  to  start  a  match  factory  in  some  of  oar  hiU  for- 
ests ?  Qaantitiea  of  deodar  timber  are  wasted  erery  year  which  might  thus  be 
nUlised--[SD.] 
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been  supposed  to  lie  in  the  bed  of  the  Baltic  between  Bomholm 
and  the  mainland.  It  rests  upon  cretaceous  rocks,  and  consists 
chiefly'  of  their  debris,  forming  a  granular  mistare  known  as 
flue  earth,  which  appears  to  exist  throughout  the  province  of 
Samland,  at  a  depth  of  80  to  100  feet,  and  to  contain  an  almost 
inexhaustible  supply  of  amber. 

Immense  quantities  of  amber  are  washed  out  to  sea  from  the 
coast,  or  brought  down  by  rivulets,  and  cast  up  again  during 
storms,  or  in  certain  winds.  The  actual  jield  hj  quarrying  is 
200,000  lbs.  to  300,000  lbs.  a  year,  or  five  times  the  quantity 
estimated  to  be  castcip  by  the  waves  on  the  strip  of  coast  above- 
mentioned. — Times. 


Mb.  F.  D'A.  Vincent,  of  the  Madras  Forest  Service,  who  was 
deputed  last  year  to  report  on  the  conservation  and  adminis- 
tration of  the  Crown  Forests  in  Ceylon,  has  now  submitted  an 
exhaustive  report,  giving  complete  and  reliable  information  on 
the  whole  subject.  Kegarding  the  area  of  forests  in  Ceylon,  it  ap- 
pears that  3|  milUons  of  acres,  or  about  one-fourth  of  the  island, 
IS  owned  by  private  individuals,  and  the  greater  part  of  the  re- 
mainder belongs  to  the  Crown.  Of  the  areas  sold,  750,000  acres 
are  estimated  to  belong  to  Europeans,  500,000  acres  having  been 
bought  in  the  hill  country  for  cofiee,  tea,  cinchona,  &c.,  and 
250,000  acres  in  the  low  country  for  the  cultivation  of  tea, 
Liberian  coffee,  cocoa,  cocoanuts,  and  cinnamon. — Pioneer. 


Extract  from  the  Report  of  the  Tributary  States  of  Orissa  for 

1882-83. 
Some  progress  has  been  made  in  the  arrangements  for  intro- 
ducing a  system  of  forest  conservancy  into  such  parts  of  the 
Tribu^ry  Mehals  as  are  under  direct  management.  Mr.  Davis, 
Deputy  Conservator  of  Forests,  was  engaged  in  examining 
and  marking  out  the  tracts  in  Angul  which  are  to  be  formed 
into  forest  reserves.  The  examination  has  shown  that  it  is  worth 
while  to  preserve  the  forests,  and  the  Superintendent  considers 
that  the  blocks  selected  are  suitable  for  the  purpose.  There  is 
some  difficultv  about  determining  the  boundaries  between  Angul 
and  the  bordering  States  which  will  eventually  have  to  be  re- 
moved. The  Superintendent  proposes  to  consider  this  question 
in  connection  with  the  re-settlement  of  Angul,  as  the  present 
settlements  come  to  an  end  in  1887,  and  the  Lieutenant-Gover- 
nor  will  await  the  separate  report  which  the  Superintendent 
promises  to  submit  on  the  subject,  Mr.  Davis  had  not  leisure  to 
visit  the  Khondmal  forests,  and  these,  as  well  as  the  forests  in 
Mohurbhunj  and  Dhenkenal,  remain  to  be  examined.  It  may 
be  possible  to  depute  an  officer  from  the  Forest  Department  to 
undertake  the  work  during  the  ensuing  cold  season. 

(We  understand  that  Mr.  Moir,  Deputy  Conservator  of  Forests, 
N,-W.  Provinces,  will  be  deputed  for  this  work). — [Ed.] 
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NOTE  ON  THE  DENDR0CALAMU8  STRICTUS  IN 
THE  CENTRAL  PROVINCES. 

Ik  the  Central  Provinces  this  bamboo  is  used  as  a  substitute 
for  timber,  for  rafters  and  battens,  spear  and  lanoe  shafts,  walking 
sticks,  whip  handles,  plonghman's  driving  sticks  and  spade  han- 
dles, stakes  to  support  sugar-cane ;  on  light  soils,  stakes  for  "  p&n  ^' 
plants  and  for  construction  of  '' jaffries ''  for  ''  p&n  '^  gardens,  for 
the  construction  of  strong  fencings  to  resist  wild  animals,  the 
manufacture  of  small  mats  used  like  slates  in  roofing,  mats  for 
floors,  covers  of  carts  and  various  other  purposes,  sieves,  hand 
punkahs,  umbrellas,  light  chairs  and  sofas,  drenching  horns,  vessels 
for  holding  grease  and  oil,  specially  for  lubricating  cart-wheels ; 
bows,  arrows,  and  cordage,  and  for  the  manufacture  of  manj  other 
minor  articles.  It  is  abo  used  for  the  buoyage  of  heavy  timbers 
in  rafting,  and  when  converted  into  charcoal,  is  in  request  for  the 
finer  smith's  work.  Dry  stems  are  also  used  for  tordies,  and  the 
production  of  fire  by  friction* 

The  fibre  in  which  the  stems  abound  has  been  found  suitable 
for  the  manufactur.e  of  paper,  but  owing  to  the  comparatively 
high  value  of  the  product,  it  is  improbable  that  it  will  be  used 
for  this  purpose  in  the  Central  Provinces. 

The  leaves  are  much  sought  after  as  food  for  buflffdoes^  and  are 
fairly  good  fodder  for  horses. 

The  seed,  which  appears  to  be  produced  in  abundance  in  times 
of  famine,  is  at  such  times  used  as  food  grain.  Its  relative  value 
may  be  estimated  by  the  fact  that  while  wheat,  the  principal  food 
grain,  sold  at  12  seers  for  the  rupee,  bamboo  seed  sold  at  from  40 
to  50  seers. 

It  is  probable  that  as  a  living  plant,  this  bamboo  will  come 
into  use  for  the  consolidation  and  support  of  embankments ;  the 
complete  and  endless  network  of  rootlets  which  develop  round 
every  clump,  and  extend  from  the  surface  to  9  or  even  12  inches 
below  it,  binds  the  whole  surface  soil  into  a  solid  mass,  which 

St 
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can  be  cut  into  blocks  with  a  spade^  but  is  not  easily  broken  nntil 
the  rootlets  either  die  or  decay.* 

Distribution. — ^Widely  as  this  species  is  distributed^  it  is  not  to 
be  found  in  all  localities,  nor  on  all  soils.  The  slopes  of  hills,  ra- 
vines, and  the  banks  of  nalas  are  the  favourite  localities.  In  the 
plains  it  occnrs  forming  dense  masses  and  covering  large  areas,  but 
ou  sandy  soils  only.  A  rich  and  free  soil,  good  drainage  and 
plenty  of  moisture  are  favorable  if  not  essential  to  its  production ; 
though,  as  already  stated,  it  is  found  forming  dense  masses  in  the 
sandy  plains;  in  such  places  it  only  flourishes  on  the  banks  of 
nalas  or  where  there  is  a  good  deposit  of  vegetable  mould.  On  a 
considerable  area  of  poor  sandy  soil  it  abounds  without  attaining 
any  size,  and  in  such  cases  its  existence  can  only  be  attributed  to 
conditions  being  favorable  to  germination,  and  to  the  protection 
to  the  young  plants  afforded  by  tree  vegetation. 

In  clay  soils  and  the  combinations  of  clay  and  lime  (kankar) 
not  unfrequently  met  with,  the  species  refuses  to  grow. 

In  the  black  cotton  soils  of  the  plains,  and  even  in  very  wet 
soils,  it  will  grow  luxuriantly  when  once  thoroughly  established, 
but  young  plants  soon  succumb  to  excessive  moisture. 

Though  very  productive  pure  bamboo  forests  exist  in  several 
places  in  the  Central  Provinces,  the  species  thrives  best  when  as- 
sociated with  tree  vegetation.  It  is  more  or  less  shade-bearing 
according  to  age  as  a  young  seedling;  except  under  artificial  calti- 
vation  it  will  not  without  shade  live  through  a  single  hot  season, 
while  even  with  mature  clumps,  light  tree  shade  appears  favorable 
to  the  plant,  and  under  the  latter  condition  the  yield  of  individual 
clumps  is  greater  and  finer  than  in  pure  bamboo  forest. 

Pure  bamboo  forest  is  altogether  unnatural,  as  may  be  easily 
imagined  from  the  foregoing  remarks  regarding  the  requirements 
of  the  plant.  In  almost  all  cases  the  existence  of  pure  forest  of 
the  D.  strielus  is  attributable  to  "dhya"  or  "bhewa"  cultiva- 
tion (jhuming).  The  writer  has  seen  innumerable  instances  of  its 
resulting  from  this  cause.  By  "dhya''  or  "bhewa*'  cultivation 
every  bamboo  plant  on  the  ground  is  set  free,  and  soon  outstrips 
all  tree  vegetation,  thus  where  the  bamboo  is  abundant  and  the 
plants  fairly  strong,  the  result  is  pure  bamboo  forest,  and  this 
condition  being  established,  the  restoration  of  the  tree  forest  is 
deferred  almost  indefinitely. 

Under  the  circumstances  herein  detailed,  the  absence  or  greater 
or  less  scarcity  of  the  J),  strictus  on  sandy  plains  and  hill  sides 
may  be  accepted  as  fair  evidence  of  the  extent  to  which  the 
forests  have  been  over-worked,  and  this  supposition  is  supported 
by  the  present  condition  of  the  forests  in  the  Provinces,  and  by 
what  is  known  regarding  their  working. 


*  Seed  has  been  snpplied  to  the  officers  of  the  C^ihattisgarh  State  JUalw»7  for 
experiment  iu  this  matter. 
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Seeding. — ^In  every  forest  producing  this  species,  a  certain 
number  of  stems  flower  and  seed  annually,  but  a  general  seeding 
is  only  an  occasional  occurrence.  Regarding  the  time  or  condi- 
tions of  seeding,  nothing  definite  is  at  present  known,  but  it  is 
evident  that  general  seedings  are  associated  with  a  short  rainfall.^ 

In  general  seedings  all  clumps  of  the  same  age  appear  to  seed 
within  the  two  years  over  which  the  seeding  generally  seems  to 
extend. 

It  is  the  opinion  of  natives,  and  one  which  is  believed  in  by  many 
Forest  oflBcers  and  others,  that  seeding  is  prevented  or  retarded 
by  heavy  working  of  the  clumps  ;t  the  opinion  is  doubtless  to  a 
certain  extent  correct,  but  it  is  improbable  that  cutting  will  have 
effect  if  deferred  till  the  clumps  begin  to  flower.  It  is  not  an 
uncommon  thing  to  find  small  one  year  old  shoots  from  clumps 
entirely  cut  over  producing  seed. 

A  solitary  clump  which  seeded  in  the  Maharajbagh  in  1 877,  was 
out  over  as  soon  as  the  first  crop  of  seed  was  gathered,  and  it  is 
supposed  that  among  the  stems  cut  were  some  that  had  not  seed- 
ed, and  from  which  young  shoots  subsequently  appeared.  These 
young  shoots  seeded  before  they  were  a  year  old. 

That  steady  working  retards  seeding  may  be  fairly  assumed 
from  the  fact  that  in  the  forests  most  worked,  the  seeding  of  the 
species  is  least  common ;  it  has  moreover  been  observed  that  a 
poor  and  unfavorable  soil  is  conducive  to  the  production  of  seed. 

According  to  our  present  knowledge,  the  conditions  conducive 
to  the  production  of  seed  may  thus  briefly  be  stated — 

1^^,  a  short  rainfall ;  Znd,  a  poor  or  unfavorable  soil ;  ird,  the 
condition  of  pure  bamboo  forest  and  absence  of  the  shelter  of  tree 
vegetation ;  itiy  greater  or  less  rest  from  cutting.^ 

The  second  condition  is  closely  allied  to  the  first,  for  the  bam- 
boo is  a  surface  feeder,  and  in  forests  not  protected  from  fire  its 
impoverishing  effect  on  the  soil  is  very  great.  It  will  be  observ- 
ed that  all  four  conditions  tend  to  one  end,  viz.,  to  check  the 
production  of  new  shoots  which  must,  therefore,  be  considered 


*  In  1865  there  was  a  general  seeding  in  the  hilU  of  **  Kalibhit ; "  in  1868-69 
in  the  belt  of  foreet  ranning  from  Chfiniir  east  of  Chanda  to  the  Warda  soath  of 
Oanptir  in  the  Chanda  District,  and  in  1878  in  the  Ohotiarpalli  forest  of  Chanda, 
the  uplands  of  Balaghat  and  Mandia,  the  eastern  portion  oi  the  Satpnra  reserros, 
and  in  the  hills  sonth  of  Jnbbolpore,  the  latter  seeding  extended  into  1879,  when  it 
was  less  abandant.  Regarding  the  rainfall  in  1865  in  **  Kalibhit/'  nothing  can 
be  recorded  ;  in  1868  the  rainfall  was  nniversallj  short  As  in  Home  cases  it  is 
known  to  hare  been  short,  in  others  it  is  believed  to  hare  been  so  in  the  localities 
in  which  seeding  took  place  in  1879. 

t  I  do  not  know  any  facts  in  support  of  this  opinion.— D.  B. 

{  It  wonld  be  well  worth  enqniring  whether  the  age  of  the  clnmp  has  nothing 
to  do  with  the  seeding.  In  the  case  of  the  Kattang,  [the  Kattang  never  seeds 
except  jnst  before  dying  off,  not  like  />.  «fric^iM,]  which  generally  seeds  gregar- 
iously ;  it  seems  to  be  probable  that  when  the  plant  attains  ue  age  of  30  years  it  is 
disposed  to  seed.  In  the  case  of  D.  MtrietuM  this  enquiry  woold  be  difflcnlt,  as  the 
clnmpsin  a  forest  tract  have  sprang  np  mostly  at  different  timcfi  and  are  not  all 
of  the  same  age.— D.  B. 
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the  primary  eanse  of  general  seedings.  Probably  the  real  cause 
of  seeding  is  exhaustion  of  the  soil  accessible  to  the  roots  of  the 
clampsj  which  is  felt  the  more,  the  dryer  the  season ;  a  sup- 
position further  supported  by  the  fact  that  seeding  is  more  oom- 
mon  on  poor  than  on  rich  soils. 

Stems  that  flower  casually,  yield  hardly  any  fertile  seed,  and 
hardly  any  seed  at  all,  whereas  in  the  general  seedings  the  yield 
is  very  large,  and  of  excellent  quality,  especially  in  the  first  year.* 

Reproduction* — Reproduction  is  secured  by  seed  and  by  rhi- 
aomee  wibh  rootlets  and  portions  of  the  stems  attached.  In  the 
early  stage  of  existence  the  rhizomes  are  larger  in  proportion  to 
the  stems,  and  have  greater  vital  powers.  It  is  also  probable 
that  the  little  shoots  resembling  seedlings  in  appearance,  which 
are  occasionally  produced  in  dense  masses  at  each  node,  would 
take  readily  if  planted,  and  that  shoots  laid  underground  with 
portions  of  the  leaf-bearing  branches  above,  would  take  root  and 
produce  shoots  at  each  node. 

Natural  reproduction.'^AM  may  be  imagined,  from  what  has 
been  said  of  the  seeding  of  this  bamboo,  reproduction  is  to  a 
greater  or  less  extent  ever  going  on  wherever  the  species  exist,  and 
the  result  of  a  general  seeding,  notwithstanding  that  vast  quan- 
tities of  the  seed  must  be  destroyed  chiefly  by  rats  and  birds,  and 
in  unprotected  forests  by  fire,  is  a  dense  mass  of  young  plants 
which  spring  up  after  the  first  few  showers  of  rain.  In  the  first 
stage  of  their  existence  the  young  plants  are  very  delicate,  and 
except  under  the  influence  of  plenty  of  moisture,  are  unable  to 
resist  the  scordiing  effect  of  the  uninterrupted  sun's  rays ;  they 
are  moreover  unable  to  compete  with  the  minor  grasses  by  which 
the  seedlings  are  easily  and  speedily  choked  and  destroyed,  nor 
can  they  withstand  an  excess  of  water  about  their  roots,  which 
causes  them  to  turn  yellow,  and  die  off  rapidly. 

Thus  it  is  that,  with  rare  exceptions,  those  seedlings  only  which 
are  more  or  less  under  forest  cover,  live  through  the  first  hot  wea- 
ther, or  even  the  first  monsoon. 

Artificial  reproduction, — ^The  artificial  cultivation  of  this  species 
has  in  the  Central  Provinces  only  been  carried  on  since  1875, 
and,  as  might  be  expected,  there  is  much  yet  to  learn  on  this  sub- 
ject, nevertheless  a  certain  amount  of  information  and  experience 
has  been  gained  which  it  would  be  useful  to  place  on  record. 

In  propagating  by  setsf  from  existing  clumps,  it  is  advisable 
that  three  or  four  shoots  with  their  rhizomes  should  be  taken 
together  with  their  roots  for  each  pit  to  be  planted,  and  that  as 
much  of  the  soil  as  possible  should  be  preserved  about  the  roots. 
The  stems  should  be  cut  back  immeaiately  above  joints  to  a 

*  One  clnmp  in  the  **  Maharajbagh,"  fhe  crown  of  which  covered  an  area  of 
about  40  Bonare  yards,  yielded  160  seers  of  seed,  besides  a  qoantitj  naturally  shed, 
which  resQited  in  a  dense  mass  of  seedlings  round  the  clump. 

t  This  system,  by  layers,  is  practised  in  BengsJ,4lhe  bamboo  is  buried  and  new 
■hoota  axe  obtained  slong  the  jolate.^J.  AC. 
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ien|{th  of  5  or  6  feet^  the  sets  should  be  planted  as  quickly  as  pos- 
sible, 6  to  8  inches  of  stem  being  placed  below  gpround.  The  first 
burst  of  the  monsoon  is  the  most  iavourable  time  for  this  oper- 
ation ;  in  the  absence  of  rain  the  water  supply  must  be  kept  up 
artifidally  till  foliage  is  developed  ;  if  the  soil  is  good,  further 
tending  will  be  unnecessary,  clumps  thus  raised  on  good  free  soil 
produce  marketable  shoots  in  five  years« 

In  propagating  by  seed,  sowings  may  be  made  mi  iUu,  or  seed- 
lings may  be  raised  in  nurseries  and  transplanted*  On  the 
former  method,  experience  is  confined  to  the  result  of  one  experi- 
ment, in  which  the  area  dealt  with  is  50  acres  situated  on  the 
slopes  of  hills.  The  soil  was  not  good,  though  not  extremely 
poor,  but  there  was  a  little  cover  on  the  ground;  the  sowings 
were  in  prepared  lines,  but  no  manure  of  any  kind  was  applied. 
The  seed  was  put  down  in  July,  but  sown  too  thickly,  and  at  the 
end  of  the  rains  the  plants  averaged  18  inches,  or  four  times  the 
height  of  natural  seedlings  of  the  same  age,  but  the  plants  were 
weak.  Had  the  soil  been  rich  and  the  sowing  less  thick,  or  had 
the  plants  been  properly  thinned  on  appearance  above  ground,  it 
is  more  than  probable  that  the  growth  would  have  been  resdly 
vigorous. 

This  method  of  sowing  in  lines,  however,  is  open  to  objection, 
as  the  lines  are  attractive  as  lairs  for  wild  animals,  while  their 
continuity  assists  in  directing  the  enemies  of  the  seed  and  plants 
in  finding  them.  It  moreover  necessitates  needless  expenditure 
of  seed,  as  bamboo  clumps  are  not  required  nearer  than  15  feet 
apart.  It  is  probable  that  excellent  results  may  be  obtained  by 
sowing  in  pits  8  feet  in  diameter  and  1  foot  deep  filled  with  good 
rich  mould,  provided  the  plants  are  thinned  till  when  4  feet  in 
height;  not  more  than  four  plants  should  stand  in  each  pit. 

In  sowing  mi  sUu  the  soil  cannot  #ell  be  too  rich,  but  if  farm- 
yard manure  is  applied,  it  must  be  thoroughly  rotten,  and  the 
application  of  wood  ashes  is  preferable.  Heating  manures  must 
on  no  account  be  applied. 

To  raise  seedlings  for  transplanting,  a  soil  neither  exceedingly 
free  nor  siiSj  neither  very  poor  nor  very  rich,  with  perfect  drain- 
age, complete  exposure  to  the  sun's  rays,  and  if  possible,  a  level 
surface  should  be  secured.  The  ground  should  be  well  ploughed, 
and  the  surface  thoroughly  well  prepared.  If  the  soil  is  really 
poor,  a  little  leaf  mould  and  wood  ashes  may  be  worked  into  the 
surface  soil,  wood  ashes  always  being  applied  with  advantage. 

The  quantity  of  seed  required  must  depend  on  its  quality  and 
the  quantity  that  is  likely  to  be  destroyed  prior  to  or  during 
germination.  If  the  seed  is  good,  more  than  10  seers  to  the  acre 
b  not  likely  to  be  necessary. 

The  ground  may  be  divided  into  4  feet  beds  prior  to  sowing, 
but  it  will  be  found  most  convenient  to  sow  the  whole  area  broad- 
cast, and  having  harrowed  in  the  seeds  with  thorns,  to  divide  t^e 
area  into  4  feet  beds,  whidx  is  necessary  to  facilitate  weedmg. 
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The  young  plants  mast  not  be  allowed  to  crowd  each  other, 
hot  mast  be  gradaally  thinned,  till  when  2  feet  high  they  stand 
aboat  18  inches  apart,  at  which  distance  they  may  be  allowed 
to  remain  till  they  attain  a  height  of  S  feet,  when  they  shoald  be 
ready  for  final  transplanting.  Seedlings  removed  in  thinnings 
need  not  be  thrown  away,  bat  may  be  planted  out  in  lines  in 
nursery  beds. 

As  under  the  influence  of  moisture  young  bamboos  will  deve« 
lop  new  shoots  at  any  season,  care  must  be  taken  to  avoid 
forcing  at  least  for  two  months  prior  to  final  transplanting,  only 
sufficient  water  should  be  allowed  to  keep  the  stems  and  tenches 
alive;  the  absence  of  foliage  at  the  time  of  transplanting  is 
advantageous. 

As  bamboos  need  not  as  a  rule  be  planted  nearer  than  15'  x  15', 
an  acre  of  nursery  will  suffice  for  planting  about  80  acres. 

If  it  be  possible  for  the  first  month  after  transplanting  to  keep 
up  the  water  supply  artificially  during  short  breaks,  planting 
should  be  carried  out  on  the  fall  of  the  first  monsoon  showers,  as 
in  this  way  the  aftergrowth  is  greatly  accelerated;  otherwise 
planting  should  be  carried  out  with  as  much  despatch  as  possible, 
as  soon  as  15  or  20  days'  rain  can  be  calculated  on. 

In  moving  the  plants,  care  must  be  taken  not  to  disturb  the 
roots,  and  to  preserve  as  much  soil  as  possible  about  them; 
when  placed  in  the  ground,  the  new  soil  must  be  closely  pressed 
down  round  the  plants,  and  sufficient  water  must  be  supplied  to 
thoroughly  saturate  the  whole  of  the  soil  in  the  pits ;  in  well 
drained  localities  the  supply  of  water  can  scarcely  be  too  copious* 

If  the  plants  are  in  new  leaf  when  put  out,  every  precaution 
must  be  adopted  to  prevent  the  shed  of  foliage,  the  loss  of  which 
at  this  tinxe  is  at  least  equivalent  to  the  loss  of  a  whole  season's 
growth,  and  will  only  too  often  result  in  heavy  losses  in  plants 
and  sometimes  in  total  failure. 

On  the  other  hand  if  the  foliage  is  preserved,  or  in  the  case 
of  plants  which  have  not  come  into  new  leaf,  their  stems  and 
branchlets  are  kept  alive  until  the  regular  rains  set  in,  a  most 
vigorous  growth  will  be  secured. 

Aftergrowth. — ^The  plants  even  when  established  have  many 
enemies,  the  young  rhizomes  are  readily  eaten  by  rats,  pigs,  and 
bears,  and  the  young  succulent  shoots  as  they  appear  above 
ground  are  nipped  off  and  eaten  by  bison,  pig,  and  sambhar.  In 
the  natural  forest  these  enemies  as  a  rule  make  but  a  slight 
impression,  but  in  artificial  plantations  and  nurseries,  rats,  pig 
and  even  bears,  attracted  apparently  by  the  regularity  of  distri- 
butions, and  by  the  conspicuously  prepared  soil  commit  desperate 
havoc.  The  measures  that  should  be  resorted  to  for  proteetion 
against  these  enemies  must  depend  on  local  conditions  and  the 
means  available,  but  it  may  be  noted  that  keeping  the  soil  well 
worked,  and  free  from  grass  and  weeds,  and  copious  watering, 
each  and  all  afford  protection  against  rats. 
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A  plant  onoe  established,  if  andisturbed  goes  on  increasing  the  ' 
number  of  its  shoots  until  the  time  of  its  flowering,  notwitbs^nd- 
iDg  that  some  die  and  decay ;  and  the  size  of  the  shoots  continues 
steadily  to  increase  till  what  may  be  considered  full  size  shoots  for 
the  particular  soil  and  locality  are  produced.  The  number  of  years 
necessary  for  the  production  of  full  sized  shoots  is  undetermined^ 
but  is  known  to  vary  greatly  accoprdiug  to  the  conditions  under 
which  the  plants  have  grown  up.  In  natural  forests  there  is 
reason  to  believe  that  full  sized  shoots  are  not  produced  until  the 
clumps  are  about  \Z  years  old,  but  in  really  successful  artificial  . 
plantations  the  time  will  probably  be  reduced  to  six  years. 

Thinning  of  the  clumps  does  not  stop  the  production  of  shoots, 
and  if  judiciously  executed  appears  to  favour  it.  Complete  cut- 
ting over  of  the  clumps  even  when  of  large  size,  throws  back  the 
after-growth,  resulting  in  the  first  instance  in  the  production  of 
small  shoots  from  the  joints  of  the  rhizome  8  to  6  feet  in  length  ; 
and  the  gradual  process  of  the  shoots  increasing  in  size  year  by 
year  till  the  full  size  is  obtained,  has  then  again  to  be  gone  through. 
The  effect  of  such  cutting  over  is,  however,  less  in  proportion  as 
the  number  of  stem  joints  left  is  greater."^ 

Each  rhizome  is  provided  with  one  or  more  eyes,  from  which 
new  shoots  and  rhizomes  are  produced.  In  young  plants  and 
clumps,  new  shoots  are  produced  from  the  last  formed  rhizomes, 
which  accounts  to  some  extent  for  the  annual  progression  in  the 
size  of  the  stems.  This  system  of  production  by  progression 
from  the  last  formed  rhizomes  does  not,  however,  long  continue, 
and  ceases  altogether,  after  shoots  of  full  size  have  been  produced ; 
after  this  stage  has  been  attained,  new  shoots  appear  most  com- 
monly to  start  from  two  year  old  rhizomes. 

Whether  shoots  are  ever  produced  from  rhizomes  that  have  been 
completely  deprived  of  all  portions  of  their  stems  has  not  been 
fnafly  determined,  but  to  the  entire  loss  of  stems  is  at  present 
attributed  the  death  of  many  clumps  cut  back  on  boundary  lines. 

The  production  of  new  shoots  by  young  clumps  is  confined  to 
no  fixed  season  of  the  year,  but  goes  on  rapidly  under  the  influ- 
ence of  moisture.  This  condition  gradually  changes  as  the  plants 
grow  older,  till  when  full  sized  shoots  are  produced,  production 
is  confined  to  a  fixed  period,  usually  between  the  20th  August 
and  the  20th  September. 

Seeing  how  closely  allied  the  existence  of  foliage  is  to  the  pro- 
duction of  shoots,  it  is  easy  to  understand  that  eyes  nearest  the 
crowns  of  the  rhizomes  should  as  a  rule  be  the  first  to  start,  and 

*  In  Piinassa,  bamboos  of  this  species,  which  formerly  were  cut  oompletely  orer 
ejeiy  Tear,  oootinaed  to  produce  shoots,  small  it  is  true,  but  sot  below  the  average 
size  of  those  removed.  Here,  however,  the  cattinf;  was  nerer  flnsh  with  the  eroimdi 
bat  about  4  feet  above  it,  and  all  old  stumps  with  their  branches  were  left. ' 

1  Consequently  plenty  of  leaves  were  left  to  keep  np  the  vigour  of  the  plants.— ^ 
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that  those  on  rhizomes  having  good  Ieaf*bearing  sterna  should 
be  the  most  likely  to  be  prodactive.  It  also  aocoants  for  new 
shoots  not  being  prodaced  from  one  year  old  rhizomes,  the 
shoots  on  which  are  slow  to  develop  foliage.  The  position  of  the 
eyes,  the  siae  of  the  rhisome,  and  the  amount  of  foliage  with 
which  they  are  connected^  also  help  to  account  for  variation  in. 
the  size  of  the  shoots  produced.  If  all  these  conditions  are 
favorable,  abnormally  laige  shoots  will  probably  result,  if  adverse, 
the  reverse  may  be  expected. 

Except  when  artificially  watered,  the  younger  the  dumps,  the 
later  they  are  in  coming  into  leaf,  and  the  younger^  the  plants 
the  less  the  effect  of  the  absence  of  foliage  in  retarding  the  deve^ 
lopment  of  new  shoots. 

Yield, — ^Owing  to  the  want  of  a  proper  system  of  working,  the 
possible  yield  of  bamboo  forest  is  as  yet  undetermined.  In  some 
cases  production  has  been  diminished  by  the  denseness  of  the  crop 
and  the  impossibility  of  all  shoots  that  start  forcing  their  way 
through  the  mass  of  stems  that  stand  above  them,  in  other  cases 
by  the  removal  of  stems  that  should  have  been  left  standing,  while 
many  shoots  have  undoubtedly  been  destroyed  by  animals,  &c., 
as  soon  as  they  appeared  above  ground. 

It  may,  however,  be  said  that  150  large  clumps  per  acre  form 
dense  bamboo  forest,  and  that  when  there  is  a  full  crop  of  bamboo 
on  the  ground,  the  yield  per  acre  does  not  ordinarily  exceed  300 
stems.  That  this  yield  can  be  vastly  increased  is  a  point  beyond 
dispute.  How  to  secure  increased  production  will  oe  discussed 
further  on. 

Treaifneni.'^ln  the  treatment  of  this  species  there  are  three 
objects  to  be  kept  in  view— - 

1st    To  secure  the  largest  possible  sustained  yield. 

ind.    To  defer  or  if  possible  prevent  gregarious  seeding. 

&rd.    To  secure  the  reproduction  of  the  species  in  case  of  a 
general  seeding. 

Association  of  tree  vegetation. — ^It  has  already  been  indicated 
that  D.  strietus  thrives  best  when  associated  with  trees,  and  that 
under  other  conditions  the  establishment  of  a  new  crop  after  a 
general  seeding  is  not  likely  to  result.  It  is  therefore  evident  that 
the  preservation  of  a  certain  amount  of  tree  vegetation  is  desir- 
able and  probably  necessary.  The  trees  preserved  should,  how- 
ever, be  of  the  lofty  varieties,  which  will  not  interfere  with  the 
spread  of  the  crowns  of  the  bamboo  clumps.  As  really  useful 
and  moderately  plentiful  trees — saj,  bfja-s&l,  and  rohun  (st^mido' 
febrifugd) — may   be   mentioned  as  desirable,   anjun   does  not 

*  In  1878  a  lari^e  stock  of  one  year  old  plants  were  removed  from  a  nnrseiy 
bed  at  Talankhem,  and  to  all  appearances  the  ground  was  completely  cleared  of 
plants.  In  this  nnrsexy,  however,  a  fresh  stock  has  come  np,  and  In  the  spaee  of 
two  years,  equalling  in  height  the  largest  of  the  dnmps  resalting  from  transplant* 
ing,  notwlthstandi^  that  the  latter  stand  on  eqnally  good  soil 
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appear  to  aflPect  the  localities  best  saited  to  the  2>.  strictui,  and  teak 
can  only  hold  a  place  on  its  ovirn  intrinsic  value  and  the  suitability 
of  the  soil ;  but  bbiri,^  mokha^f  &i>d  a  few  others  may  in  some 
places  be  desirable.  Mokha  can  only  be  tolerated  on  deep  sandy 
soils^  under  other  conditions  it  is  too  much  of  a  surface  feeder. 
The  number  of  trees  it  is  desirable  to  preserve  must  depend  on  a 
variety  of  conditions^  but  the  writer  would  recommend  that  the 
leaf  canopy  resulting  from  tree  vegetation  should  not  exceed  one- 
half  and  not  be  less  than  one-and-a-quarter  of  the  total  area,  i.e., 
assuming  the  production  of  bamboo  to  be  the  primary  object.  The 
lighter  the  foliage  the  more  trees  may  be  returned  to  the  acre. 
This  course  will  tend  in  a  great  or  less  degree  to  each  and  all  of 
the  ends  to  be  kept  in  view. 

Preservation  of  fertility  in  tie  «^i/.— Seeing  that  this  species 
loves  a  rich  soil,  and  that  being  a  surface  grower,  the  soil  acces- 
sible to  its  roots  is  extremely  limited,  the  necessity  for  protection 
to  prevent  the  leaf  annually  shed  being  destroyed  and  washed 
away  is  above  all  things  necessary. 

Thinning  of  clumps. — As  regards  cutting  or  thinning,  it  is 
obviously  essential  to  preserve  in  a  vigorous  condition  those  eyes 
whose  turn  it  is  next  to  produce  shoots ;  it  has  already  been 
indicated  that  after  clumps  have  produced  full  sized  shoots,  re- 
production is  generally  from  rhizomes  of  two  years  old,  though 
occasionally  it  proceeds  from  those  of  greater  age.  It  is,  there- 
fore, obvious  that  to  secure  a  maximum  production  no  shoot  should 
be  put  until  the  end  of  the  second  monsoon  succeeding  that  in 
which  it  was  itself  produced,}  unless  increased  production  is  ren- 
dering the  forest  too  dense,  a  condition  which  cannot  be  said  to 
exist  as  long  as  there  is  ample  space  for  the  full  development  of 
foliage  on  all  standing  stems,  and  clear  space  for  the  upward  course 
of  new  shoots.  That  the  removal  of  all  other  stems  will  render 
more  certain  the  production  of  shoots  from  the  rhizomes  of  older 
stems  left,  may  fairly  be  assumed  from  the  fact  that  it  will  dimin- 
ish the  drain  on  the  food  supply  available  for  the  nourishment  of 
new  shoots,  and  that  it  will  leave  more  space  for  the  development 
of  foliage  on  the  standing  stems.  Thus  with  the  exceptions  above 
noted,  the  preservation  of  all  stems  till  the  end  of  the  second 
orains  succe^ing  their  development  is  calculated  at  least  to  main- 
tain the  production  of  shoots. 

Thinning  a  prevention  of  seeding. — ^The  maintained  production 
of  shoots  must  prevent  general  seedings  which  only  succeed  the 
cessation  of  the  production  of  shoots.  It  is  also  probable  that  the 
complete  removal  of  the  older  shoots  will  result  in  the  decay  of 

*  Satin  wood  (?)  f  Sokrelera  twietenioidet  (?) 

X  Quite  right ;  but  it  would  be  a  regular  Chinese  pnszle  sometimes  to  get 
at  the  three  year  old  and  upwards  without  enttiuff  down  the  younger  ones.  We 
should  require  some  one's  patent  **  bamboo  cutter?'  This  may,  however,  be  par- 
tially secured  by  rotation,  the  bamboo  forest  being  dinded  into  blocks,  each  of 
which  ia  doied  in  turn  for  two  years. 

8x 
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the  rhizomes  attached  to  them,  and  that  thus  the  stems  left  vri]| 
become  independent  of  the  old  parent-root^  and  be  less  likely  to 
seed  than  if  their  connection  were  maintained. 

Mature  items  that  mag  be  remaved,'^AB  long  therefore  as  the  pro* 
dnction  of  shoots  does  not  annually  increase,  and  there  is  no  indi- 
cation of  the  standing  crop  being  too  dense,  all  shoots  should  be 
preserred  till  the  dry  season  following  the  second  rains  after  that  in 
which  they  were  prodaced  when  they  should  be  cut  and  removed. 

Cutting  of  young  stems  when  necessary .-^Vf  hen  to  meet  special 
demands  for  what  are  known  in  the  market  as  green  bamboos,  it 
becomes  necessary  to  cut  younger  stems,  the  cutting  should  not 
be  flush  with  the  ground,  but  %  feet  above,  thus  leaving  eyes  for 
the  development  of  branches  and  foliage  to  preserve  the  vigour 
of  the  root,  and  the  cutting  should  be  confined  to  a  small  proper* 
tion  of  the  young  shoots  in  each  clump.  Where,  however,  the 
crop  is  tolerably  full,  and  the  annual  production  of  shoots  is  on 
the  increase,  a  limited  number  of  young  shoots  may  be  cut  down 
to  the  ground  without  fear. 

Cutting  of  young  stems  when  possible  without  reducing  produe- 
tion. — When  the  crop  is  full  many  young  shoots  may  be  cut 
annually ;  the  test  must  be  the  rate  of  production.  If  for  in- 
stance 600  shoots  per  acre  are  produced  in  1880  and  preserved, 
and  in  18812  the  number  produced  is  900,  while  1884  gives  no 
further  increase,  it  will  be  obvious  that  about  800  young  shoots 
may  be  removed  annually  without  decreasing  production. 

Season  for  cutting, — ^With  the  view  to  production,  the  best 
season  for  cutting  is  from  the  time  the  leaf  begins  to  fade,  up  to 
the  time  the  clumps  become  leafless. 

Method  of  working^ — ^When  the  conditions  herein  indicated  can 
be  secured,  the  working  of  the  whole  area  and  every  clump 
annually  will  be  advantageous,  but  where  this  cannot  be  done, 
the  working  of  the  forests  in  blocks  on  a  three  years'  rotation 
will  probably  secure  the  closest  approximation  to  what  is  desired. 

General  remarks, ^^the  value  of  cut  bamboos  varies  according 
as  they  are  green  (young)  or  dry  (mature),  and  again  in  the  latter 
case  on  the  time  of  cutting  and  the  method  of  seasoning.  In  the 
vicinity  of  large  towns  and  markets  the  higher  value  generally 
attaches  to  green  bamboos,  being  sometimes  as  much  as  twice  that 
of  dry  bamboos.  As  regards  seasoning,  the  preference  is  in  some 
places  given  to  bamboos  that  have  been  soaked  in  water  for  a 
lengthened  time,  while  in  others  bamboos  thus  seasoned  will  not 
command  a  market.  The  chief  use  of  water  seasoning  appears 
to  be  the  destruction  of  the  insects  which  attack  the  bamboo 
when  cut  out  of  season.  The  belief  in  the  eifect  of  the  moon"^ 
on  the  durability  of  the  bamboo  is  universal  with  all  natives  of 
these  Provinces.    The  theory  is  that  bamboos  cut  when  there  are 

•  And  tho  remond  of  the  fennenteadble  reserre  material  stored  in  flie 

BllOOti*[£D.] 
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bright  moonlight  nights  are  invariably  attacked  by  insects,  and 
that  those  cut  when  the  nights  are  dark  are  not  thus  attacked. 
Several  instances  have  been  observed  which  support  this  theory, 
but  whether  it  be  attributable  to  the  activity  or  otherwise  of 
animal  or  vegetable  life  under  the  two  different  conditions  is  un- 
certain. Observation,  however,  leads  to  the  conclusion  that  cut 
bamboos  are  less  liable  to  be  attacked  by  insects  while  in  the 
forests  than  after  being  brought  into  the  open  or  placed  in  build* 
ings.     Bamboos  cut  in  the  rains  are  always  liable  to  speedy  decay. 

To  prepare  and  dress  bamboos  for  such  special  purposes  as 
spear  shafts,  they  are  first  soaked  in  water,  then  passed  while  wet 
through  a  slow  fire  made  up  of  damp  grass,  &c.,  and  while  heat- 
ed all  crooks  are  as  far  as  possible  bent  out,  they  are  then  oiled  and 
suspended  from  one  end  with  a  heavy  weight  at  the  other  until 
they  set  perfectly  straight. 

Owing  to  the  tendency  of  the  product  to  decay,  the  trade  in 
bamboos  is  a  somewhat  precarious  one,  requiring  an  intimate 
knowledge  of  the  market  to  enable  the  trader  properly  to  regu* 
late  the  supply  by  the  demand. 

If  kept  perfectly  dry,  bamboo  seed  will  remain  good  for  two  years 
and  perhaps  for  a  longer  period,  but  the  writer  would  not  recom- 
mend its  being  relied  on  after  being  more  than  two  years  on  stock. 

Were  the  existing  supply  of  bamboo  evenly  distributed  through- 
out  the  Government  forests  of  the  Provinces,  the  result  would 
be  a  vast  increase  in  the  demand,  but  at  present  in  a  large 
portion  of  these  forests  there  is  an  absolute  dearth,  if  not  absence, 
of  this  product,  which  in  such  cases  commands  an  excessive  price, 
while  in  others,  notwithstanding  that  consumption  is  vastly  in 
excess  of  actual  local  requirements,  the  demand  only  amounts  to 
an  excessively  small  portion  of  the  possible  outturn. 

J.  C.  D. 
RAPID  aROWTH  OF  TREES  IN  ASSAM. 

TO  THE  BDITOB  OP  THE  "  INDIAN  FORBSTBB.** 

Sir, — In  your  number  for  July,  on  pages  858-9, 1  drew  attention 
to  the  remarkably  rapid  growth  and  renewal  of  forest  in  some 
parts  of  Assam,  and  I  have  now  the  opportunity  to  confirm  those 
remarks,  at  least  in  one  case,  in  a  way  that  will  show  the  rapidity 
of  the  growth  of  at  least  some  trees  in  Assam. 

Last  August  needing  some  simal  {Bamhax)  wood  for  tea 
chests,  the  men  felled  a  tree  that  grew  on  the  site  of  the  old 
coolie  lines.  The  elephant  dragged  in  five  logs  of  about  10  feet 
each,  all  from  one  tree.  They  were  all  fairly  large  logs,  and  the 
lower  ones  measured  over  %  feet  thick,  and  in  one  place  the  base 
of  lowest  log  was  44  inches  across.  As  I  bad  formerly  known 
the  site,  and  did  not  remember  any  large  trees  there,  I  asked 
the  Mohurir  how  old  the  tree  might  be,  and  he  surprised  me  by 
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saying  it  could  not  be  mueli  over  16  yeart:  This  I  did  not  qnite 
believe.  I  lately  saw  the  stump,  and  as  it  was  cleanly  cut,  I 
could  see  the  rings,  and  the  size  of  them  so  astonished  me,  that  I 
counted  them  along  two  radii,  and  in  each  the  number  came  out 
16.  I  shall,  if  possible,  cut  out  a  block  to  forward  for  the  Forest 
School  Museum,  Dehra  Diin,  and  you  will  see  at  once  very 
clearly  that  the  growth  annually  is  as  much  as  2  inches  between 
the  rings  at  times,  and  in  no  case  under  half  an  inch. 

•jr-^^^^S*"^  't  "t  't  '*■  '^s 

||i|x1iVK|x'l#l*Kh'|a'|/lH'l2l'|| 

I  1 

The  above  is  the  series  of  annual  rings  along  one  of  the  radii 
to  scale  (felled  August  1888). 
I  have  never  before  seen  an  annual  increase  of  the  growth  radial- 
ly as  rapid  as  this.  The  plan  of 
the  stump  is  shown  in  diagram. 
The  measured  radius  is  per  dotted 
line.  About  150  cubic  feet  of 
wood  was  in  the  logs,  and  the 
mistri  in  charge  of  the  saw-mill 
tells  me  that  the  half  inch  plank- 
ing that  came  out  was  fully  2,000 
feet  superficial. 

I  am  sorry  I  did  not  at  the 
time  register  itj  as  I  could  easily 
have  done,  and  shall  do  so  in 
future  in  all  noteworthy  cases. 

The  decrease  and  increase  in  the  annular  growth  is  so  marked 
and  so  steady,  that  it  would  be  interesting  to  know  if  the  mini- 
mum, which  occurred  in  1874-5,  was  at  a  period  of  sunspot 
minima,  or  not. 

Nahahani,  Assah,  \  S.  E.  Fkal. 

StA  October,  1888.    J 


NOTES  ON  "INDIRECT  INFLUENCES  OP  FORESTS 
ON  RAINFALL  IN  MADRAS.*    By  Mr.  Brandis.*^ 

Under  instructions  from  the  Government  of  India  (Revenue 
and  Agriculture,  No.  41-^16-1  of  the  8th  May  Isst),  I  have  the 
honour  to  communicate,  for  the  information  of  H.  £.  the  Gover- 

*  Copy  of  a  letter  from  H.  F.  Blanford,  Esq.,  Meteorological  Reporter  to  the  Got- 
emment  of  India,  to  the  Secretarj  to  the  Goyemmeat  of  Madras,  Na  1191,  dated 
the  eth  June,  188d» 
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Bor  in  Council,  the  following  remarks  on  the  measures  to  be 
taken  to  give  effect  to  the  recommendations  of  Mr.  D.  Brandis, 
late  Inspector  General  of  Forests  with  the  Government  of  India; 
as  expressed  in  para.  209  of  his  suggestion  regarding  Forest  Ad- 
ministration in  the  Madras  Presidency. 

The  object  of  Mr.  Brandis'  suggestion  in  this  part  of  his  report 
is  to  obtain  registers  of  rainfall  from  places  far  from  habitations, 
and  where,  therefore,  it  is  practicable  to  take  the  readings  of  a 
rain  gauge  only  at  monthly  intervals  more  or  less.  It  is  one  to 
the  attainment  of  which  there  is  but  little  previous  experience  to 
guide  us^  and  any  measures  that  may  be  proposed  must  be  in  a 
large  degree  tentative.  I  should,  therefore,  not  recommend  that 
any  extensive  preparations  be  made  to  carry  out  Mr.  Brandis* 
proposals  until  a  form  of  apparatus  shall  have  been  discovered 
which,  after  ample  trial  under  suflSciently  varied  conditions  of 
site  and  exposure,  ^hall  have  been  found  to  give  good  and  trust- 
worthy results. 

In  addition  to  those  conditions  of  construction  and  exposure 
which  are  essential  to  all  rain  gauges,  it  must  fulfil  the  fol- 
lowing : — 

(a).    It  must  be  protected  against  choking  by  dead  leaves 

or  other  matter  collecting  in  the  recipient, 
(i).    It  must  be  protected,  as  far  as  possible,  against  injury 
by  wild  animals  or  stray  cattle.    Against  wilful 
injury  prompted  by  malice  or  idle  mischief  hardly 
any  precautions  can  be  effective. 
(c).    It  must  either  measure  and  register  the  rain  as  it  falls, 
or  it  must  store  the  rain  water  till  this  can  be  re- 
moved and  measured,  evaporation  being  meanwhile 
kept  down  to  a  minimum,  and  if  there  be  any  loss 
by  evaporation,  it  must  afford  the  means  of  check- 
ing it. 
(i).    If  the  plan  of  storage  be  adopted,  the  area  of  the  receiv- 
ing surface  and  the  capacity  of  the  receiver  must  be  so 
adjusted  that  the  latter  must  be  more  than  sufficient 
to  contain  the  maximum  fall  to  be  anticipated  in 
the  interval  between  the  measurements. 
Of  the  above  conditions  the  first  (a)  is  that  which  presents  the 
greatest  difficulties,  more  especially  in  forest  tracts,  and  indeed 
I  doubt  whether  any  precautions  that  may  be  taken  will  prove  at 
all  times  efficacious.     It  must,  therefore,  be  a  standing  instruc- 
tion to  the  person  who  measures  the  rainfall,  always  to  examine 
the  aperture  of  the  receiving  funnel,  and  if  it  be  found  choked,  to 
note  the  fact  against  the  measurement*    In  general,  such  measure- 
ments would  have  to  be  rejected. 

Partial  protection  may,  however,  be  secured  by  selecting  a  place 
for  the  gauge  as  far  as  possible  from  trees  and  bushes.  Any 
growth  of  the  latter  should  be  kept  cleared  for  a  radius  of  20  or 
SO  yards  around  the  gauge,  and  the  gauge  should  be  buried  to 
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within  one  foot  of  the  0K>ath  on  the  snmmit  of  a  conical  monnd 
of  earth,  or  earth  and  stones,  not  less  than  4  feet  in  height. 
The  aperture  of  the  funnel  by  which  the  rain  water  enters  the 
receiver  should  be  not  less  than  ^  inch  diameter,  and  it  should 
be  a  simple  hole  without  any  tube.  It  will  be  better  to  run  the 
risk  of  a  little  extra  evaporation  than  that  of  choking  by  the  ac- 
cumulation of  dust.  Against  choking  by  dead  leaves  some  pro- 
tection may  be*  afforded  by  a  conical  wire- cage,  made  of  a  conical 
spiral  of  wire  with  radial  wires  soldered  on ;  the  base  of  the  cone 
to  rest  on  the  sides  of  the  receiving  funnel  about  half  way  down. 

Protection  against  wild  animals  (i)  may  be  best  afforded  by  a 
strong  close  fence  which  may  be  made  of  rough  logs  not  less  than 
6  feet  high,  and  at  a  distance  of  not  less  than  8  feet  from 
the  gauge  in  all  directions.  Where  wild  elephants  abound  a 
second  fence  outside  might  be  found  necessary.  This  would  be 
a  question  for  the  local  officer  to  decide.  Against  monkeys  no 
fence  would  prove  sufficient,  since  their  acts  almost  fall  within 
the  category  of  wilful  mischief.  Perhaps,  however,  the  addition 
of  some  bundles  of  thorns  to  the  fence  might  prove  a  deterrent. 

Although  I  have  suggested  (e)^  the  alternative  of  some  form  of 
self-registering  gauge,  I  should  not  be  prepared  to  recommend 
its  adoption.  AH  such  gauges  are  more  or  less  easily  put  out 
of  order,  and  in  wild  places  there  would  be  much  difficulty 
and  delay  in  rectifying  even  slight  injuries.  The  other  alter- 
native is  the  adoption  of  a  gauge  with  a  large  reservoir  and 
accompanied  with  an  evapometer,  so  constructed  that  the  evap- 
oration from  both  is  the  same,  while  the  evapometer  is  protected 
against  the  entrance  of  rain. 

A  gauge  on  this  principle  was  proposed  some  years  since  by 
Mr.  Hutchins,  Deputy  Conservator  of  Forests,  Mysore,  and  a 
slightly  modified  form  of  this  gauge  was  in  use  for  a  year  at  the 
Alipore  Observatory,  and  a  monthly  measurement  of  the  rainfall 
collected  in  it  was  compared  with  the  sum  of  the  daily  readings 
of  a  gaug^  of  the  ordinary  pattern.  The  results  of  this  compari- 
son are  published  in  the  Journal  of  the  Asiatic  Society  of  Bengal, 
18bl,  Vol.  60,  Part  II.,  page  83.  The  monthly  measurements 
showed  a  constant  excess  varying  from  ^  to  -nr  of  an  inch  of  rain- 
fall. This  error  was  traced  to  the  too  great  evaporation  from  the 
evapometer,  and  this  in  my  opinion  was  due  to  the  fact  that  the 
latter  vessel  was  only  one-fourth  the  depth  of  the  receiver  of  the 
rain  gauge.  Were  the  depth  of  the  evapometer  trebled  (made 
equal  three-fourths  the  depth  of  the  gauge-receiver),  I  have  little 
doubt  the  results  would  have  been  much  better. 

The  modified  gauge  is  calculated  to  receive  and  store  24  inches  of 
rainfall.  In  most  parts  of  the  Madras  Presidency  this  capacity 
would  be  ample  to  provide  for  a  month's  storage,  but  on  the  West- 
ern Gh&ts  and  in  Cauaca  such  a  gauge,  would  have  to  be  visited  and 
emptied  weekly  during  the  rainy  season,  and  might  even  then  prove 
insufficient.    If  however,  the  funnel,  instead  of  being  of  8  inches 
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internal  diametet,  be  reduced  to  6  inches,  the  dimensions  of  other 
parts  and  that  of  the  evapometer  remaining  as  before,  it  woald 
sufiSce  to  store  60  inches  of  rainfall,  and  this  wodd  be  much  better 
than  increasing  the  siste  of  the  receiver. 

The  best  material  for  the  construction  of  the  rain  gauge  and 
evapometer  is  stout  sheet  zinc,  the  lip  of  the  funnel  being  a  stout 
levelled  ring  of  brass  accurately  gauged  to  8  inches  (or  5  inches) 
internal  diameter. 

The  measurement  of  the  rainfall  (and  of  the  residual  water  in 
the  evapometer)  wonld  require  some  precautions,  and  it  should 
not  be  left  to  an  uneducated  subordinate,  nor  even  to  an  ordinary 
native  clerk.  It  would  almost  of  necessity  have  to  be  recorded 
on  the  spot,  for,  even  if  the  water  were  carried  away  in  suitable 
closed  vessels  to  be  measured  elsewhere,  the  visiting  officer  would 
have  to  regulate  the  water  left  both  in  the  gauge  and  the  evapo- 
meter, and  this  would  require  the  same  care  as  the  subseqnenir 
measurement  of  the  contents. 

The  water  in  both  vessels  should  be  measored  roughly  by  a 
graduated  dip-rod  before  being  poured  into  the  measure  glass  for 
more  accurate  measurement.  In  this  way  a  rough  measurement 
will  have  been  secured  even  should  any  portion  be  accidentally 
spilled  in  pouring.  To  facilitate  pouring,  the  receiver  should  be 
provided  with  a  short  spout  or  lip.  The  dip-rod  would  be  diBfer- 
ently  graduated  for  the  same  receiver  used  with  a  5-inch  and  an 
8.inch  funnel.  In  the  latter  case  (the  receiver  being  8  inches  in- 
ternal diameter)  the  graduation  would  be  in  true  inches  and 
tenths ;  in  the  former  case  each  inch  of  rainfall  would  be  repre* 
sented  by  0*41  inch  on  the  rod,  or  the  same  rod  being  used,  its 
reading  would  be  multiplied  by  the  factor  2*44  to  give  the  depth 
of  the  rainfall  registered  with  a  5-inch  funnel.  The  measure- 
glasses  used  for  5  and  8  inch  gauges  respectively  of  the  ordinary 
dimensions  would,  of  course,  answer  for  these  gauges. 

Every  gauge  before  being  brought  into  use  should  be  verified 
at  the  Madras  Observatory  for  the  accuracy  of  its  dimensions. 
For  the  general  description  of  the  mode  of  using  the  gauge,  I 
append  an  extract  from  the  paper  in  the  Journal  of  the  Asiatic 
Society  of  Bengal. 

Finally,  with  reference  to  the  remarks  in  para.  2  above,  I  would 
recommend  that  any  officer  who  may  be  entrusted  with  the  prac- 
tical execution  of  the  measures  proposed,  be  instructed  to  place 
himself  in  communication  with  this  office  for  obtaining  any 
further  information  that  he  may  require. 


Bxtractfrom  a  paper  on  the  "Description  of  a  Rain-gauge  ioUh  Eva^ 
pometerfor  remote  and  secluded  etaiione,^^  by  H.F.  Blanford,  Esq. 

"  The  instrument  proposed  by  Mr.  Hutchins  consisted  of  two 
cylindrical  vessels  of  equal  me,  yIz,,  8  inches  diameter,  one. 
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tbree  times  as  deep  as  the  otfaer,^  which  were  to  be  buried  side 
by  side  in  the  ground.  The  deeper,  which  was  to  receive  the 
rain,  was  surmounted  by  a  funnel  of  the  usual  character,  also  8 
inches  in  diameter,  having  a  small  hole  at  the  bottom  through 
which  the  rain  should  run  into  the  receiver.  The  other,  which 
was  to  serve  as  an  evapometer,  was  closed  by  a  conical  cover  with 
a  small  hole  at  the  apex,  and  over  this  was  supported  a  second 
conical  cover  of  the  same  diameter,  leaving  an  interspace  of  about 
*1  inch  through  which  the  vapour  might  diffuse  and  escape  around 
the  edges.  Both  were  to  be  padlocked,  to  prevent  any  vitiation 
of  the  results,  by  unlicensed  interference  on  the  part  of  any  too 
curious  inquirer. 

'^  Before  having  the  instrument  constructed,  I  slightly  altered 
the  design  by  reducing  the  size  of  the  outer  or  protecting  conical 
cover  of  the  evapometer,  and  surrounding  both  the  receiving  cy- 
linders with  a  second  outer  cylinder,  in  order  to  protect  the  upper 
part  of  the  receiver  more  effectually  against  direct  heating  by  the 
sun.  The  instrument,  thus  modified,  is  represented  in  the  ac- 
companying figure ;  it  was  made  at  the  Mathematical  Instrument 
Department,  and  in  March  1880  was  set  up  at  the  Alipore  Ob- 
servatory, buried  in  the  ground,  in  the  immediate  neighbourhood 
of  the  5-inch  Symon's  gauge,  which  serves  for  the  daily  measure- 
ment of  the  rainfall. 

**  At  the  beginning,  4  inches  of  water,  measured  in  the  measure 
glass,  for  the  8-inch  gauge,  was  placed  in  the  evapometer,  and  an 
equal  quantity  in  the  receiver  of  the  gauge  (in  order  to  provide 
for  evaporation  in  anticipation  of  rain).  At  the  end  of  a  month, 
the  water  in  both  cylinders  was  measured,  and  the  difference  taken 
as  representing  the  rainfall  of  the  period.  Four  inches  of  water 
was  then  replaced  in  esch  cylinder,  and  the  instruments  were 
closed  and  left  untouched  for  another  month.'' 


FOREST  DEMARCATION. 

TO  THE  BDITOR  OF  THB  "INDIAN  FORESTER." 

Sir, — In  your  July  number  "TuDABANDt,"  writing  concerning 
deqfiarcation  of  reserves  by  boards,  "would  ask  what  has  this 
system  of  demarcation  by  boards  to  recommend  it  ?  It  is  not 
economy,'^  &c.'  He  advocates,  as  cheap  and  lasting  "practically 
for  ever/'  ditches  8'  y  3',  at  a  cost  of  Bs.  25  per  mile. 

Similar  ditches  in  Burma  would  cost  from  15  to  20  times-  as 
much.    Thus— 

8'  X  8'  X  5,280'  =  47,520  o.  ft. 

£=  475  tasks  of  100  c.  ft. 
at  Re.  0-12-0  per  task  =  Rs.  856-4-0 
at    „    1-0-0    „      „    =  ,,    475-0-0- 
I  am  informed  by  the  Executive  Engineer,  1st  Division  Burma 

*  IntbedxswingBsntoaewasSOiiich^iitlieethsrsboatTiacliM  In  height 
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State  Bailwaji  that  for  earthwork  his  rates  were  Be.  1  per  100 
cabic  feet  until  last  year^  when  owing  to  a  large  inflax  of  labor 
he  was  able  to  reduce  them  to  Re.  0-1 2-0  and  Re.  0-10-0.  Coolies 
would  not  proceed  to  the  denHc  feverish  jungles  on  petty  work  at 
the  same  rates ;  most  probably  Re.  1  would  be  demanded,  and  would 
have  to  be  given  here^  where  work  is  abundant,  labor  scarcCi  and 
no  struggle  for  exist-ence  necessary.  These  rates  too  are  calcu- 
lated for  the  outer  lines  of  reserves  on  or  near  the  valloid  deposits, 
where  the  soil  is  soft ;  what  ditches  3'  X  3'  would  cost  on  steep 
sandstone  hills  in  remote  localities  {e,ff.,  along  boundariesof  karen 
areas  in  teak  forests),  where  deep  soil  cannot  often  be  found,  I 
should  not  like  to  be  called  upon  to  estimate. 

For  the  final  demarcation  of  the  outer  line  of  a  large  tract 
consisting  of  several  reserves,  my  predecessor  suggested  a  dit<sh 
2'  X  2',  with  earth  or  stone  mounds  at  intervals  of  ^  of  a  mile, 
and  numbered  plates  of  galvanised  iron  fixed  on  trees  midway  be* 
tween  these  mounds.  The  estimated  cost  was  only  Rs.  160  per 
mile  (exclusive  of  supervision  of  course).  The  Conservator, 
however,  ruled  that  even  "  this  demarcation  would  be  by  far  too 
expensive.  Boundary  boards  (teak)  nailed  on  trees  have  lasted 
everywhere  a  long  time,  and  are  cheap/' 

788  boards  18^  X  4^  X  I ^^,  planed  on  one  side  and  with  a  naiU 
hole  in  centre,  cost  Rs.  82-14-0  (Rs.  85  per  ton)  last  year;  paint- 
ing these  white,  and  numbering  them  in  black  cost  Rs.  85-6-0. 
They  are  put  up  at  intervals  of  about  200  yards  apart  as  suitable 
trees  offer  themselves.  The  cost  of  erection  varies  much  accord- 
ing as  it  is  influenced  by  the  cost  of  transport  and  the  supply  of 
local  labour,  but  under  any  circumstances  it  is  always  very  much 
cheaper  than  ditching. 

In  this  Division  (Rangoon)  along  the  reserve  boundaries  skirt- 
ing the  Irrawaddy  valley,  where  encroachments  and  infringe- 
ments of  forest  rules  are  most  to  be  feared,  cleared  lines  become 
in  the  course  of  a  couple  of  rainy  seasons  covered  with  a  dense 
growth  of  shrubs  and  youtig  trees,  and  one  might  pass  within  10 
yards  of  earth  or  stone  mounds,  or  posts,  without  being  able  to  dis- 
cover them.  Expensive  ditches  3'  x  3'  alon^  these  boundaries, 
far  from  lasting  "  practically  for  ever,"  would  become  so  silted  up 
in  the  coarse  of  5  ^  7  years  at  latest,  as  to  be  absolutely  useless. 

Boards,  especially  if  nailed  on  the  large  trees  as  high  up  as  a 
man  can  conveniently  reach  from  the  back  of  an  elephant,  are 
excellent  marks,  that  can  readily  be  noted  from  a  distance.  Guid- 
ed by  the  ways  the  ends  point,  and  with  the  aid  of  blaze  marks 
on  the  tree8,-~marks  renewed  at  each  inspection,*— there  is  no 
great  difficulty  in  following  the  boundary  line. 

The  sweeping  dictum  of  ^'  Tuda  Bandi,''  that  demarcation  by 
boards  "  is  not  economy,"  seems  somewhat  rash  in  one  who  has 
evidently  to  be  congratukted  on  having  had  no  practical  experi- 
ence of  Burma. 

J.N. 
4a 
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THE  BATE  OF  GROWTH  OF  RED  SANDERS 
PLANTATIONS. 

Ohb  of  the  best  specimeDs  of  successful  tree-planting  in  India  is 
the  small  plantation  of  the  Red  Sanders  (Pteroearpus  santalinus) 
at  Eoddr  in  the  Cuddapah  District  of  Madras.  Indeed,  the 
great  regret  regarding  it,  is  its  small  area,  as  it  only  contains 
about  20  acres.  It  was  planted  in  1865,  the  trees  being  planted 
very  nearly,  but  not  quite  regularly  9'  x  8'.  It  lies  on  the  level 
ground  of  the  Pullampet  valley,  close  to  the  Railway  Station  of 
Eoddr,  and  on  the 'banks  of  a  small  river.  The  Red  Sanders 
trees  are  on  good  alluvial  soil,  and  their  success  is  remarkable, 
as  their  usual  natural  home  is  on  the  stony  bare  hills  of  the  Pal- 
konda  and  Y^ligonda  ranges  which  border  the  valley.  The 
planting  work  was  carried  out  under  the  supervision  of  Mr.  H. 
H.  Yarde,  Deputy  Conservator  of  Forests,  since  retired. 

On  the  Ist  April  last  a  sample  area  of  0*725  acre  was  selected, 
and  the  trees  all  measured  for  girth,  the  measurements  being 
recorded  in  a  book  by  Mr.  Higgens,  the  Deputy  Conservator. 
The  average  height  of  the  trees  was  40  feet,  and  the  result  of  the 
measurements  gave  as  follows : — 

Red  Sanders  trees, 
Other  kinds  in  line, 
jjianKs,  •••  •••  •••  •« 

Total, 

The  average  girth  was  found  to  be  17*88  inches,  and,  as  before 
stated,  the  average  height  might  be  taken  as  40  feet. 

It  is  instructive  to  notice  that  the  number  of  blanks  is  less 
than  10  per  cent,  of  the  number  planted.  The  tree  of  the  great- 
est girth  gave  30  inches,  giving  a  maximum  growth  of  S'6  rings 
per  inch  of  radius.  Taking  492  as  the  number  of  trees  on  0*726 
acre,  we  have  608  trees  per  acre. 

In  order  to  calculate  the  annual  increment  for  the  18  years 
of  age  of  the  plantation,  Mr.  Lushington,  the  Assistant  Conser- 
vator at  Eoddr,  lately  measured  10  trees  felled  in  the  plantation 
near  the  sample  area,  and  the  results  of  his  measurements  are 
recorded  in  the  annexed  table — ^those  results  showing  that  the 
reducing  factor  may  be  taken 

With  bark,  ...  ...  ...     0*588 

Without  bark,         ...  ...  •••    0*445 

This  enables  us  to  calculate  the  annual  increment. 
The  ideal  cylinder  of  the  average  tree 

where  g  s  the  girth;  r  =  the  radius^  and  I  the  length. 
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Ifow  g  =  17-88  inobefl,  and  2  =  40  feet,  80  that  the  contents 
of  the  ideal  cylinder  are  7*067  cubic  feet,  and  the  contents  of  the 
average  tree  are— 

With  bark,  ...    7-067  X  0'583  =  8-767  c.  ft. 

Withont  bark,  ...    7*067  X  0-445  =  8-145    „ 

or,  per  acre — 

With  bark,  .••  ...        2,290  cnbic  feet. 

Without  bark,  ...  ..        1,912    „        „ 

In  this  way  the  average  annual  increment  for  18  years  is  127*2 
cubic  feet  with,  and  106*2  cubic  feet  without,  bark. 

Mr.  Lushington  also  ascertained  that  the  weight  of  a  cubic 
foot  of  Red  Sanders  wood  was  53  lbs.  with,  and  Oss  lbs.  without, 
bark,  so  that  the  average  annual  increment  in  weight  comes  to — 

Tons.  Tons. 

With  bark,         *-^W^  =  8-01 

Without  bark,     ^^^^^^^  =  2-94 

and  we  shall  therefore  not  be  far  wrong  if  we  put  the  average 
annual  increment  up  to  18  years  of  age,  and  with  no  thinnings 
at  3  tons  per  acre,  which  result  is  about  one-quarter  of  the 
amount  given  by  the  Nilgiri  Eucalyptus  plantations,  which 
show  an  average  of  12  tons,  and  about  half  of  that  of  Casuarina, 
for  the  Mysore  Casuarina  gives  6  to  8  tons,  and  the  Nellore  Gasua- 
rina  5  to  6  tons,  up  to  10  years  in  either  case. 

The  good  increment  is  doubtless  due  principally  to  the  straight 
little-branching  habit  of  the  tree  and  its  comparatively  light 
canopy,  which  allows  of  a  much  larger  number  of  trees  on  the 
ground  at  the  age  of  18  years  than  would  be  possible  with  most 
species  of  similar  comparatively  slow  growth,  for  the  average  is 
only  about  6  rings  per  inch  of  radius. 

J.  S.  G. 


CONTOUMNa  AND  LEVELLING  WITH  A  WATEE- 

LEVEL. 


Extract  from  Surveyor  OeneraPs  'Refori  for  1877-78. 


Thb  system  of  topography  employed  by  Colonel  Depree  for  the 
hills  on  the  Simla  Road  Survey  and  the  surveys  of  the  Hill 
Cantonments,  is  a  combination  of  contour  lines,  sketched  by 
eye,  with  other  contour  lines  which  are  accurately  determined 
by  water-level,  are  carefully  followed  in  succession  by  the  topo- 
grapher, and  are  accurately  delineated  on  the  plane-table.  For 
the  maps  on  the  6-inch  soale^  the  true  contour  lines  represent 
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vertical  intervals  of  250  feet^  between  which  there  are  nine  eye 
contours  at  about  25  feet  apart;  while  in  the  cantonment  maps  on 
the  24-inch  soale^  the  true  contour  lines  run  at  vertical  intervals 
of  50  feet',  between  which  there  are  four  eye  contours  at  about  10 
feet  apart.  The  method  is  an  exceedingly  valuable  one,  for  it  not 
only  furnishes  maps  which  are  very  much  more  accurate  than 
any  map  can  pretend  to  be  which  has  no  true  contour  lines,  but 
when  once  the  principal  contour-levels  have  been  demarcated  on 
the  ground — by  bench-marks  set  up  at  convenient  intervals-— 
they  can  be  followed  and  laid  down  mechanically  on  the  plane- 
tables  by  men  who  might  be  quite  incapable  of  drawing  a  single 
feature  of  the  hills  which  they  are  surveying,  and  then  the  same 
men  can  readily  add  the  eye  contours  with  suflScient  fidelity  to 
the  nature.  Thus  Colonel  Depree  has — ^with  the  assistance  of  a 
single  European  Surveyor,  to  determine  the  bench-marks  for  the 
contour  lines — succeeded  in  producing  by  the  agency  of  a  few 
Native  Surveyors,  who  had  no  knowledge  of  hill  drawing  on  a 
large  scale,  a  series  of  excellent  maps  which,  though  not  so  pic- 
turesque as  if  they  had  been  turned  out  by  skilful  artists,  are  of 
greater  practical  value  than  many  an  apparently  more  finished 
and  artistic  specimen  of  hill  drawing. 

Colonel  Depree  has,  at  ihy  request,  drawn  up  a  detailed  ac« 
count  of  the  method  of  procedure  which  was  followed.  It  will 
be  found  in  the  Appendix,  and  should  be  very  valuable  as  a  guide 
in  future  operations  of  a  similar  nature,  when  surveys  of  hillj 
country  are  required  on  scales  larger  than  the  ordinary  standard 
1-inch  scale,  with  more  of  detail  and  greater  accuracy. 

I  should  here  mention,  however,  that  this  system  of  procedure 
was  first  introduced  by  Lieutenant  Leach,  R.E.,  in  the  year  1876, 
after  the  completion  of  his  survey  of  the  Observatory  Hill  at 
Simla,  on  the  large  scale  of  1-inch  =100  ieet,  with  a  view  to 
the  erection  of  the  new  Government  House  at  Simla.  In  a  re- 
port, dated  17th  October,  1877,  he  writes— 

'<  The  system  I  advocate,  and  I  have  now  tested  it  by  two  years' 
^<  experience,  is  the  interpolation  upon  the  large  scale  plan  of  levelled 
'<  contours  at  stated  intervals,  and  the  subsequent  completion  of  the 
<<  hill  drawing,  based  upon  these  contours,  upon  a  redaced  scale, 
«  according  to  requirements. 

<<  With  an  ordinary  SO-inch  water-level  and  a  little  care,  these  con- 
''  tour  lines  can  be  laid  down  upon  the  ground  and  traversed  in  the 
'<  ordinary  way,  well  within  the  limit  of  accuracy  that  the  24-inch 
**  scale  admits  of,  and,  if  desirable,  spirit  level  contours  may  be  added 
<<at  intervals.  It  is  a  system  essentially  adapted  to  Native  8ab- 
<<  Surveyors,  who  readily  learn  to  contour  in  this  way,  while  few 
'<  attain  to  sufficient  proficiency  in  hill  drawing  to  render  reliable 
<<  work.  As  a  check  upon  the  water-level,  heights  based  upon  instru- 
<<  mental  observation,  but  computed  from  measured  bases  taken  from 
'<  the  plane-table  sections,  may  be  added  at  intervals.  In  this  way 
**  upon  the  6-inch  scale,  the  contours  may  be  run  at  regular  intervals 
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DIAGRAM  OF  A  WATER  LEVEL, 

r&stinff  OK  ike  top  qfa  Plane  Table  tripod.  To  %llu$trate  extract 
from  Colonel  Depree*9  Beport. 
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Diagram  referred  to  in  Colonel  Depree's  Report. 
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«<  of  from  100  to  800  feet  at  the  rate  of  5  to  7  miles  a  day.  When 
**  broken  or  precipitoas  ground  occurs,  it  should  be  surveyed  as  sepa- 
"rate  detail,  and  also  any  break  of  continuity  in  the  slopes  inter- 
"  mediate  between  the  contour  lines.  This  is  practically  the  system 
"  adopted  by  the  Surveyors  themselves. " 

-B^iraet  from  Report  of  LieuienatU-Colonel  G.  C.  Dbprbb,  S.C, 
in  charge,  No.  7  Topographical  Party ^  Rajputana  Survey. 

MbMORANDUM  on  the  USB  OF    THB  WaTER^LeVBL    IN   SURVETg 

OP  Hills  and  Hill  Cantonments, 

During  the  late  field  season,  the  party  under  my  charge  wag 
mainly  employed  in  the  survey  of  the  country  on  each  side  of  the 
cart  road  from  Simla  to  Chandi,  south  of  Kalka,  on  the  scale  of 
6  inches  =  1  mile. 

It  would  have  been  hopeless  to  have  expected  inexperienced 
Native  Surveyors  to  survey  the  difficult  mountains  about  Simla 
if  only  the  ordinary  system  of  eye-sketching  had  been  em- 
ployed, for  this  would  require  great  skill.  Hence  it  was  deter- 
mined to  run  a  series  of  contour  lines,  at  intervals  of  250  feet 
vertical  height  (or  four  to  every  thousand  feet),  which  should  not 
only  tie  down  the  Native  Surveyors,  as  it  were,  and  confine  their 
sketching  to  narrow  strips  only  on  each  side  of  their  contoured 
lines,  but  which  would  allow  nearly  true  eye-contours  to  be 
drawn  intermediately  to  the  levelled  contour  lines;  thus  the 
necessity  of  a  Surveyor  being  an  artistic  draftsman  would  no 
longer  remain,  for  the  whole  process  would  be  almost  reduced  to 
a  mere  mechanical  operation.  Hence  in  the  maps  of  the  late 
season  artistic  drawing  has  not  been  sought  for,  but  instead,  well- 
contoured  maps,  a  share  of  which  even  the  inferior  draftsmen 
have  been  able  to  contribute. 

The  common  water-level  newly  adapted  to  the  current  re- 
quirements a£Forded  an  accurate  and  simple  instrument  for  the 
purpose*  It  was  made  up,  as  shown  in  the  annexed  diagram, 
by  a  bazar  mistree,  and  cost  Bs.  2-8  to  Rs.  8.  The  idea  of  em- 
ploying the  water-level  originated,  it  is  believed,  with  Lieutenant 
E.  P.  Leach,  R.E.  The  systematic  use  of  it  was,  however, 
elaborated  subsequently,  and  its  naake  was  slightly  changed  so 
as  to  secure  less  chance  of  breaking. 

A  rule  RR  of  wood,  2^  feet  long,  with  bevelled  edge,  grooved 
to  receive  the  India-rubber  tubing  TT ;  BB  brass  supports  for 
glass  tubes,  GG  glass  tubes  6  inches  long,  fitted  into  ends  of 
the  India-rubber  tubing. 

TT  India-rubber  tubing  ^-inchi  diameter  fitting  tight  over 
the  ends  of  glass  tubes,  about  30  inches  long.     S  an  ordinary 
tripod  plane-table  stand,  which  may  be  set  up  on  any  hill  side, 
up  or  down,  which  a  man  can  climb.    The  khalassies  who  oar- 
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ried  tbe  level  rule  always  held  ib^  when  set  up  for  work^  looseljr 
torching  the  top  of  the  plane-table  tripod^  so  as  to  allow  of  it 
revolving  in  any  required  direction.  The  palm  of  the  man's 
hand  acted  as  a  sort  of  pivot,  which  became  a  clamp  on  the 
desired  direction  being  obtained,  by  his  fingers  being  pressed 
down  on  the  top  of  the  tripod.  A  long  17-feet  levelling  staff 
was  used,  so  as  to  render  necessary  as  few  readings  as  possible  in 
a  given  heif^ht.  The  ruler  being  aligned  on  the  level  staff,  the 
observer  broairht  his  eye  into  line  with  the  npper  surfaces  of  the 
water  in  tbe  glass  tubes,  and  entered  in  his  field  book,  the  read- 
ing of  the  staff,  facing  that  level.  In  this  way  a  very  accurate 
reading  could  be  obtained,  notwithstanding  the  capillary  irregu- 
larity existing,  owing  to  the  distance  apart  of  the  two  edges^ 
viz.,  2^  feet. 

N,B. — If  TT  breaks,  or  splits  with  use,  it  can  be  mended  by 
cutting  out  the  defective  part  and  joining  the  two  ends  by  insert- 
ing a  i3it  of  glass  tubing. 

As  usual^  before  taking  the  field,  stations  or  points  had  been 
fixed  trigonometrically  on  all  the  highest  hill  peaks.  These  were 
computed  out,  and  were  projected  by  spherical  co-ordinates  on 
the  Surveyor's  plane-tables  on  the  scale  of  6  inches  =  1  mile. 
The  heights  were  also  determined,  and  these  formed  the  basis  of 
the  subsequently  executed  water-levels.  The  process  of  levelling 
was  as  follows  :i— Bench-marks  were  fixed  by  myself  and  a  Eu- 
ropean Assistant,  The  highest  peak  was  chosen  as  a  starting 
points  and  the  most  commanding,  and  therefore  most  extensively 
visible,  spur  was  chosen  upon  which  to  fix  bench-marks.  If  the 
height  of  the  peak  had  b^en  determined  already,  the  Surveyor 
simply  levelled  down  till  he  reached  a  height  corresponding  to  a 
multiple  of  250.  Thus,  if  the  hill  was  6,167  feet  high,  he  level- 
led down  167  feet,  and  there  erected  a  pile  of  stones  with  a 
bamboo  and  flag,  making  permanently  the  6,000  line.  Then  in 
succession,  he  levelled  down  250  feet  further,  and  fixed  the  5,750 
feet  bench-mark,  and  so  on  successively  he  fixed  the  bench-marks 
at  every  250  feet,  (see  diagram  annexed.) 

Should  the  height  of  the  highest  peak  not  have  been  deter- 
mined, the  Surveyor  set  up  his  theodolite,  observed  vertical  angles 
to  two  adjacent  trigonometrical  stations  from  these  two  sets  of 
observations,  and  the  corresponding  distances  taken  by  measnre- 
ment  from  the  positions  fixed  on  his  plane-table,  computed  out 
the  height  on  spot,  and  proc'eeded  as  described  in  the  foregoing 
paragraph  :— 

On  the  close  of  the  day's  work,  or  on  reaching  the  lowest 
bench-mark  in  a  valley,  the  leveller  would  set  up  his  theodolite, 
observe  vertical  angles  to  two  known  heights,  and  fix  his  position 
again  by  plane-table,  and  compute  on  the  true  height  of  his 
position  to  form  a  comparison  with  his  height  as  det)srmined  by 
water-levelling.  The  details  of  oomparisoA  given  in  the  accom- 
panying table  are  given  at  random* 
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A  simple  field-book  was  employed  of  four  columns :  (1),  back 
reading;  (2),  forward  reading;  (3)^  difference;  and  (4),  re- 
marks. 

Two  readings  were  always  taken  of  the  staff  which  was  turned 
end  for  end  between  each.  The  level  adjusts  itself  in  an  instant^ 
and  the  double  observation  corrects  errors  of  reading  and  errors 
of  instrument^  owing  to  possible  air  bubble  in  the  Indian-rubber 
tube. 

For  the  6-inch  survey,  lines  of  bench-marks  were  run  down 
spurs  at  distances  averaging  one  mile  apart :  at  that  distance 
the  bench-mark  flags  were  conveniently  visible;  on  the  24-inch 
survey,  the  distance  was  reduced  to  about  half. 

The  bench-marks  having  been  erected  on  the  ground^  the 
detail  Surveyor  fixed  the  position  of  any  convenient  one  of  them 
on  his  plane-table  by  the  usual  method  of  interpolation,  and 
ph)ceeded  thence  along  the  contour  line,  if  possible,  setting 
up  his  plane-table,  fixing  his  positions  at  convenient  intervals 
on  that  line,  and  drawing  in  between  these  positions  the  line 
followed  by  the  contour,  as  well  as  the  detail  to  the  right  and 
left.    To  ensure  his  forward  station  being  on  the  contour  line. 


*  Small  piles  of  atones  round  the  base  of  a  red  flag  at  everj  1,000  or  500  feet 
lerel,  or  a  white  flag  at  every  750  of  260  feet  level,  the  banobooe  of  which  were 
44  feet  Imig,  or  the  same  as  the  lieight  of  a  plane-table  when  set  op  for  wovk, 
so  jthai  the  top  of  tbe  table  and  tlw  top  of  the  flag  baag  oa  the  sasM  level,  their 
respective  sites  wonld  also  be  on  the  same  level. 
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he  would  generally  l^end  a  flagman  ahead/ and  signal  to  him  to 
move  up  or  down,  until^  by  the  aid  of  the  water-level,  he  found 
him  to  be  on  the  true  level.  But  this  procedure  was  not  ac- 
tually necessary ;  it  was  just  as  accurate  for  the  Surveyor  to 
move  on^  taking  his  plane-table  and  water-level  with  him,  and 
ensuring  his  position  on  the  contour  line,  by  shifting  his  posi*- 
tion  up  or  down  hill,  until  he  found,  by  the  help  of  his  water- 
level,  that  he  was  on  the  same  level  as  the  bench-mark  from 
which  he  started.  The  Surveyor  could  thus  leave  the  contour 
line  whenever  he  found  it  desirable  to  do  so,  and  after  having 
done  what  he  required  off  the  land^  could  resume  his  position 
on  it  whenever  he  pleased. 

Having  completed  the  'survey  of  the  ground  immediately 
above  or  below  the  contour  line  first  taken  up,  the  Surveyor 
would  move  to  the  next  contour  line,  250  feet  above  or  below^ 
and  work  as  before,  and  so  on,  until  the  ground  above  each 
contour  line  had  been  surveyed.  The  levelling  and  surveying 
would  thus  proceed  pari  passu,  eye  contours  being  drawn  in 
between  the  levelled  contours  to  represent  minor  features  of 
ground. 

Some  Surveyors  preferred  to  survey  the  featur^  of  ground 
first,  and  then  to  insert  the  contour  lines,  but  this  involved 
going  over  the  ground  twice. 


NOTE  ON  PIRE-PROTEOTION  AS  CARRIED  OUT  IN 
THE  CENTRAL  PROVINCES. 

In  circulating  the  following  note  on  Fire-protection  amongst 
Forest  OflScers  in  the  Madras  Presidency,  S.  D.,  Major  Campbell- 
Walker  remarks  as  follows  :— 

Forest  Officers  will  bear  in  mind  that  the  object  of  exterior  fire 
lioes  is  to  secure  complete  isolation  and  protection  from  without,  and 
of  interior  fire  lines  to  localize  fires  which  may  enter  or  occur  within 
the  forest  under  protection. 

Once  thoroughly  isolated,  everything  depends  upon  the  vigilance 
of  the  protective  establishments,  whose  dnty  it  is  to  prevent  fires  being 
kindled  except  in  places  specially  set  apart  for  the  purpose,  to  enforce 
the  prescribed  precautions,  and  to  extinguish  fires  which  may  take 
place  from  any  canse. 

It  will  be  observed  that  the  fire  watchers  must  be  on  their  lines 
night  and  day  during  the  fire  season,  huts  being  built  for  them,  and 
their  being  constantly  on  the  alert  secured  by  constant  inspection. 
Mr.  Hooper  gives  two  miles  of  fire  line  to  each  watcher,  but  for  the 
present  one  mile  will  be  ample  to  entrust  to  one  watcher  in  this  Pre- 
sidency, so  that  there  should  be  a  hut  for  every  two  miles  of  fire  line 
in  which  two  men  will  reside.  In  the  Central  Provinces  the  watchers 
are  supervised  by  Forest  Qaards,  but  until  oar  Qnards  have  more  ex- 
perience, it  will  probably  be  advisable  to  place  a  Forester  in  charge 
of  each  block  of  any  size,  aided,  if  necessary,  bj  one  Forest  Guard  for 
every  five  or  six  watchers. 


Digitized  by  VjOOQ  IC 


SrOTB  ON  FIBS-PROTECTION  IM  OEMTKAL  PROTIHCq^.  5M 

Mr.  H6oper  states  that  the  dangerous  season  is  from  the  15th  March 
to  15th  May,  hat  much  naturally  depends  on  the  district  and  daratioB 
of  the  rains.  In  the  West  Coast  Districts  not  subject  to  the  North- 
east monsoon,  and  eren  in  Hie  Eastern  and  Central  Districts,  if  tb^ 
North-east  rains  are  scanty,  the  grass  is  dry  and  inflammable  as  early 
as  January,  and  the  fire  lines  should  be  cleared,  and  arrangements  made 
for  the  entertainment  of  watchers,  by  December. 

The  width  of  the  fire  lines  mast  depend  upon  local  circumstances, 
of  course  the  narrower  they  can  be  made  with  safety  the  better,  as  they 
represent  so  much  unproductire  or  nearly  unprodactive  space.  On  the 
other  hand,  it  is  better  to  sacrifice  a  part  than  the  whole,  so  we  muat 
not  hesitate  to  sacrifice  boldly  in  order  to  secare  complete  protection 
and  immunity  from  fire.  In  first  attempts  especially,  saccess  must  be 
ensured  at  any  cost. 

It  is  not,  as  a  rule,  necessary  to  cut  the  grass  or  undergrowth  over 
the  whole  breadth  of  fire  lines.  If  a  path  from  3  to  10  feet  wide  be  cut 
on  either  side,  and  the  cat  grass  piled  up  inside  and  set  fire  to  under 
favorable  circumstances,  it  will  generally  suffice  to  ignite  and  burn  off 
the  whole  if  sufficiently  dry.  When  necessary  cross  paths,  styled 
**  ladders/*  may  be  cut  at  right  angles  to  the  fire  line  and  the  grass 
burnt  off  in  patches. 

Burning  is  best  done  at  night  or  in  the  early  morning,  and  when- 
erer  there  is  little  wind.  While  burning  a  sharp  look  out  must  be 
kept  against'^  bead  fire,  *' t.e.,  burning  leaves,  (&o.,  carried  over  the  belt. 
Each  man  engaged  in  the  burning  should  carry  a  broom  of  green 
branches  of  some  soft  leaved  tree  to  beat  out  fire  crossing  the  paths. 

Trees  of  any  size  and  value  may  be  left  standing,  but  their  leaves 
must  be  swept  up  and  destroyed  daily,  and  the  fire  lines  kept  perfectly 
clear  of  all  inflammable  substances  until  the  rains  have  well  set  in,  and 
there  is  no  further  danger,  when  the  staff  of  watchers  may  be  reduced 
and  gradually  dispensed  with. 

In  placing  a  block  of  forest  under  fire  protection,  advantage  should  be 
taken  of  all  natural  features  which,  with  the  configuration  of  the  coun- 
try, prevailing  winds,  direction  from  which  danger  is  most  to  be  appre- 
hended, &c.,  must  be  carefully  studied  by  the  Divisional  Forest  Officer. 

A  line  of  cliffs  or  a  belt  of  evergreen  forest  is  an  excellent  natural 
fire  line  requiring  little  or  no  clearing. 

As  stated  by  Mr.  Hooper,  rivers,  unless  sufficiently  broad  and 
perennial,  are  not  good  fire  lines. 

The  outer  line  should,  as  a  rule,  correspond  with  the  outer  bound- 
ary of  the  forest,  and  the  inner  lines  as  much  as  possible  with  forest 
roads,  inspection  paths,  and  compartment  division  lines. 

It  is  preferable  to  follow  the  top  of  a  ridge  to  the  bottom  or  half 
way  down  the  slope,  and  where  there  are  spurs  running  out  from  a 
centre  hill  or  ridge,  the  fire  lines  should  run  along  the  top  of  them 
rather  than  across  them  on  contour  lines. 

Officers  will  be  careful  not  to  attempt  too  much  in  the  shape  of  fire- 
protection  at  first,  the  entire  protection  of  a  comparatively  small  area 
for  a  number  of  years  being  better  than  partial  protection  of  a  'mnch 
larger  area. 

The  most  accessible  and  easily  protected  areas  should  be  first  at- 
tempted BO  as  to  ensure  a  reasonable  prospect  of  success. 
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The  procedare  recommended  bj  Mr.  Hooper  wiili  regard  to  super- 
tisioD,  reports,  and  keeping  aocoants  will  be  adopted,  and  tranalatiana 
of  his  Note  and  this  Circular  in  the  vernacnlar  sapplied  to  all  the  snb- 
ordinates  not  coAtenant  with  English  employed  on  fire-protection. 


'  As  soon  as  the  grass  becomes  yellow  in  October^  operations 
commence  by  catting  the  grass  on  the  fire  lines  and  spreading 
it  evenly  on  the  ground  cut  over  ;*  according  as  November  and 
December  are  dry  or  wet  so  is  the  burning  operation  hastened 
tir  delayed,  but  the  object  is  to  get  the  lines  quite  olear  by  the 
1st  Febraarjr.  In  the  Central  Provinces,  except  in  occasional 
seasons^  and  then  only  in  the  Southern  Districts^  we  get  no 
North-east  monsoon  rains^  and  after  the  end  of  September  the 
only  rain  until  the  following  June  falls  at  Christmas  and  in 
April  or  May. 

The  fire  season  in  the  low  country  does  not  set  in  until  the 
month  of  March^  when  the  dews  cease.  On  the  Satpuras  and 
along  the  Gh&ts  to  Bombay,  the  hills  burn  earlier,  and  in  Nim4r 
line  burning  is  commenced  in  November^  and  requires  to  be 
very  carefully  done.  In  the  Sanddr  forests,  Bellary  District^ 
this  year  the  hills  did  not  burn  until  the  15th  March.  Fires 
had  occurred  off  and  on  during  three  months  previously  in  the 
scrub  jungle  on  the  rocky  plains  below,  but  did  not  spread  far 
nor  burn  fiercely.  Probably  the  16th  of  February  is  about  the 
date  for  employing  the  full  staff  of  watchers  in  the  Sanddr 
forests,  and  by  that  time  the  lines  should  be  cleared. 

It  should  be  remembered  that  Protection  to  be  complete, 
should  provide  for  the  prevention  of  fires  coming  from  outside 
and  also  against  their  occurring  inside  the  blocks.  In  the  Cen- 
tral Provinces  of  late  years  few  fires  have  crossed  our  lines,  which 
are  more  thoroughly  cleared  year  by  year.  The  fires  that  have 
done  damage  have  been  lighted  by  persons  travelling  in  the 
forests,  and  occasionally  lightning  may  have  been  the  cause. 
In  no  known  instance  has  the  friction  of  dry  bamboos  caused 
fire,  though  the  native  population  ascribe  to  this  all  fires  the 
origin  of  which  cannot  be  traced.  It  is  impossible  to  make 
sure  of  protecting  any  forest,  but  we  can  reduce  to  a  minimum 
the  possibility  of  fire  by  having  thoroughly  isolating  fire  lines, 
good  patrolling  and  interior  roads  cleared,  burnt  and  watched, 
while  the  damage  by  fires  that  do  occur  can  be  minimised  by 
making  a  number  of  small  blocks  instead  of  one  large  one, 
utilizing  for  this  purpose  the  interior  cleared  roads.  In  the 
B^mandrug  Range,  Sanddr  forests,  of  16,0U0  acres,  I  had  this 

*  We  mnch  prefer  throwing  the  cot  grass  along  the  edge  of  tlie  standing  grass 
to  be  burnt,  a  plan  which  facilitates  very  considerably  the  work  of  actaallj  hom- 
ing orer  the  line.  Bot  in  some  cases  when  the  growth  of  grass  is  not  very  heavy, 
no  grass  need  be  cut  at  all,  the  very  first  operation  being  the  actual  firing  of  toe 
standing  grass* 
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year  six  separate  blocks.  A  fire  crossed  the  main  fire  line  on 
the  2Srd  March^  and  burnt  with  sadh  fary  that  nothing  in  the 
way  of  beating  ont  conld  stop  it,  yet  it  bnrnt  itself  oat  on  a  block 
line  taken  down  off  the  spars  and  along  the  ridge.  I  think 
2,000  acres  is  aboat  the  best  size  for  a  fire  block. 

One  of  the  most  important  operations  is  the  selection  of  the 
fire  lines.  I  consider  that  it  is  highly  desirable  for  the  sake  of 
economy  to  take  the  forest  bonndary  as  the  main  fire  line ;  by 
so  doing  the  clearing  of  the  fire  line  tends  to  make  the  demarca* 
tion  permi^neat  and  prevents  encroachment,  the  fire  patrols  by 
their  presence  check  theft,  and  the  work  of  inspection  and 
export  of  produce  is  facilitated  by  these  completely  and  annually 
cleared  fire  boundaries.  In  the  case  of  some  reserves  the  pecu- 
liar features  of  the  country  and  the  awkward  position  of  surround- 
ing private  properties  have  necessitated  a  sinuous  boundary, 
rocky  or  precipitous,  crossing  a  series  of  deep  bedded  torrents. 
Such  a  boundary,  though  offering  facilities  for  establishing 
prominent  land-marks,  forms  a  most  inconvenient  and  expen- 
sive fire  line,  for  the  growth  of  grass  and  scrub  is  uneven ;  the 
difficulty  of  patrolling  prevents  watchers  from  doing  their  work 
honestly,  and  the  length  to  be  cleared  is  great  compared  with 
the  area  enclosed.  Under  such  circumstances  if  the  adjoining 
property  is  available,  the  fire  line  might,  by  arrangement,  be 
taken  through  it  on  the  understanding,  if  private  property, 
that  only  the  grass  land  be  burnt  within  certain  limits.  The 
best  fire  lines  are  long  stretches  of  grass-land,  the  tree  vegeta* 
tion  on  wbich  sheds  its  leaves  early  in  the  season.  Such  lines 
may  generally  be  found  along  the  spurs  of  hills  or  along  their 
tops  when  covered  with  laterite,  with  Boswellia,  Sterculia,  Schlei* 
ehera  and  Coehlospermum  sparsely  distributed  over  them.  River 
courses,  unless  of  themselves  sufficient  to  completely  check  fire 
at  the  driest  season,  should  not  be  used  as  fire  lines.*  Their 
banks  remaining  green  until  well  on  in  the  season,  prevent  their 
being  burnt  except  by  a  strong  sweeping  fire  burning  across 
them,  and  the  work  of  clearing  them  by  cutting  in  the  early 
part  of  the  season  cannot  be  satisfactorily  performed  owing  to 
the  irregularities  of  the  banks  and  the  dense  mass  of  ever  falling 
foliage  which  lines  them. 

The  work  of  clearing  should  be  commenced  by  cutting  away 
the  trees,  bamboos,  and  grass  to  the  width  required,  leaving  only 
the  more  valuable  species  which  are  either  evergreen,  shed  their 
foliage  early,  or  have  large  leaves.f  The  initial  charge  for  this 
felling  makes  the  cost  of  the  first  year's  protection  abnormally 

*  Our  own  experience,  extending^  over  9  yean  in  rariona  parti  of  India,  does  not 
bear  oat  Mr.  Hooper's  fears  on  this  head. 

2f  This  clearing  of  a  certain  portion  of  the  forest  growth  seems  to  ns  to  be 
mte  nnnecessaij.  Somethinfi;  might  be  said  in  its  f avonr  if  the  obnoxions  yegeta- 
lon  eonid  be  killed  off  onbe  iox  all— a  very  difflcolt  and  ezpenaive  operation  to 
accomplish* 


Digitized  by  VjOOQ  IC 


558  HOTB  on  f  IRI-PBOTBCTIOV  IN  CBHTBAL  PROYlKCBr. 

high^  bat  if  there  is  any  demand  for  sack  produce  the  revenae 
derived  from  its  sale  joetifies  the  debiting  of  a  portion  of  the 
line  clearing  cost  to  the  head  of  charge  corresponding  to  the 
revenue  head  concerned*  Bamboos  require  to  be  got  rid  of 
entirely ;  their  presence  even  near  the  line  is  to  be  discouraged,  - 
as  they  constantly  foul  the  cleared  line  by  their  falling  leaves. 
I  make  it  a  rule  to  save  teak,  Terminalias,  SeAleicAera,  Melia  in" 
diea,  Balbergia  laiifolia  and  Pterosarpus  marsupium,  when  they 
are  already  big  poles. 

The  width  of  the  fire  line  is  not  a  matter  which  can  be  deter- 
mined by  rule;  under  some  circumstances  a  10-foot  line  is 
sufficient  for  ordinary  fires,  in  others  a  lUO*foot  line  is  insuffi- 
cient* In  the  Central  Provinces  our  fire  blocks  are,  many  of 
them,  situated  in  the  midst  of  Government  waste^  and  these 
wastes  we  burn  over  when  our  fire  lines  are  clear  and  the  fire 
season  well  on.  This  is  also  done  to  certain  private  lands  when 
we  obtain  the  permission  of  the  proprietor.  Once  the  surround- 
ing country  is  burnt,  which  generally  happens  by  the  15th  May, 
the  danger  is  much  reduced  and  we  commence  to  reduce  the 
strength  of  the  fire  patrolling  establishment.  My  own  opinion 
is  that  with  the  local  facilities  we  possess  in  the  Central  Pro- 
vinces our  fire  lines  of  from  40  to  70  feet  represent  a  loss  of 
production  which  is  not  necessary  on  the  score  of  safety,  and 
that  we  might  discreetly,  with  our  present  knowledge  of  what  is 
requisite,  commence  to  allow  a  growth  of  forest  over  from  10  to 
20  feet  in  the  innerside  of  our  fire  line  ;  we  would  still  have  a 
cleared  line  of  25  feet  and  the  power  to  burn  the  surrounding 
lands,  t 

In  cases  where  the  fire  line  runs  through  valueless  jungle  and 
grass,  and  where  the  outside  land  may  not  be  burnt,  I  would  ad- 
vocate a  SO-foot  line,  increasing  it  to  50  feet  wherever  the  line 
runs  along  a  hill  side  covered  with  high  grass.  On  the  other 
hand,  when  clearing  through  hill  forest  and  on  rich  forest  soil 
which,  by  the  nature  of  it,  admits  of  little  grass  except  on  the 
lines  we  annually  clear  and  burn,  a  width  of  20  feet  is  ample^ 
especially  if  the  outside  forest  soil  be  cleared  of  inflammable  mat- 
ter for  a  few  extra  feet  in  width.;); 

The  cost  of  cutting  the  grass  on  a  80-foot  line,§  when  grass- 
cutters'  wages  are  three  annas  a  day,  will  amount  to  Rs.  7-8  per 
running  mile,  and  probably  more  the  first  year,  but  it  all  depends 
upon  the  supervision.  After  one  or  two  years  it  will  be  found 
possible  to  g^ve  it  out  to  villages  on  contract.  The  coolies  will 
come  in  gangs  under  their  own  headmen  and  arrange  the  terms 

*  We  ahonld  say  eyen  a  800-foot  line, 
t  This  bears  oat  what  we  have  said  in  a-preTioas  foot-note. 
1  We  confess  we  cannot  qnite  follow  Mr.  Hooper  here. 
§  Does -Mr.  Hooper  advocate  the  grass  on  the  entire  width  of  the  fixs-line  to  be 
cot  ?  Sorelj  a  reiy  nnneceasary  expenditure  of  labour  and  money. 
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with  the  subordinate  officers  in  the  month  of  Aagust^  when  for 
a  little  advance  they  will  accept  a  fairly  low  rate. 

In  catting  the  grass,  care  3hould  be  taken  to  spread  it  evenly 
over  the  line/  leaving  a  clean  strip  of  a  few  feet  on  either  side  to 
prevent  the  fire  spreading  to  the  forest.  I  do  not  consider  it  ne« ' 
oessary  to  grab  ap  the  grass  roots  along  this  side-path^  for  the 
expenditare  is  considerable,  and  the  good,  if  any,  only  temporary, 
the  grass  springing  ap  again  gradually  year  by  year.  It  is  ex- 
pedient to  have  a  fairly  good  bridle-path  along  the,  line,  bat  for 
sach  a  purpose  I  would  advocate  no  special  expenditare  being 
incurred,  leaving  the  work  to  be  performed  by  the  watchers,  who, 
once  their  line  is  in  good  order,  have  little  or  no  work  to  do. 
The  progress  they  make  in  the  clearing  of  a  bridle-path  is  a  sure 
register  of  their  presence  at  their  posts.  All  they  have  to  do  is 
the  clearing  off  of  stones  and  the  smoothening  of  rough  places 
with  an  occasional  water-course  to  make  a  path  down  to  and. 
from. 

Once  the  grass  is  spread  it  should  be  left  until  quite  dry ; 
much  cost  is  often  incurred  by  partial  burnings  leaving  a  dirty  line 
which,  safe  enough  for  a  month  or  two,  will  always  remain  a  source 
of  misgiving  as  to  its  safety,  and  to  clean  which  will  probably  cost 
an  extra  ils.  5  to  Rs.  6  per  mile.  This  will  be  the  most  trouble- 
some part  of  the  first  year  of  fire  protection.  It  is  due  to  the 
ignorance  of  the  coolies  and  establishment  supervising,  and  their 
fear  of  creating  an  unmanageable  fire.  By  employing  the  same 
people  a  second  year  they  will  be  found  to  gain  confidence  in 
themselves,  and  can  safely  be  trusted  to  know  when  to  burn  the 
spread  grass.  It  is  advisable  to  instruct  them  to  burn  the  line 
very  carefully  in  an  oblique  direction,  the  fire  being  lighted 
nearest  to  the  reserve  and  burning  away  from  it.  The  cost  ot  this 
work  will  not  then  exceed  Re.  1  per  mile,t  but  it  should  always 
be  done  under  the  supervision  of  a  Forest  Guard. 

The  same  remarks  apply  to  the  work  of  clearing  block  lines. 
As  for  roads,  the  amount  of  protection  by  clearing  and  burning 
which  they  require  will  be  found  to  depend  upon  the  nature  of 
the  traffic  over  them.  When  such  traffic  is  completely  local,  and 
the  road  a  hio^h  road,  there  is  little  danger ;  but  when  there  is  any 
through  traffic,  or  the  road  a  country  track,  the  risk  of  fire  is 
great  and  special  measures  of  precaution  necessary.  In  the  San- 
diir  hills  I  have  this  year  burnt  for  from  £0  to  SO  feet  wide  all 
the  grass  on  each  side  of  the  Military  high  road,  and  such  pro- 
tection will  be  necessary  for  several  years  until  the  forest  has 
grown  up  and  the  grass  is  dead.  Foot-paths,  where  frequented 
by  surrounded  villagers,  should  also  be  cleared'  and  burnt  for 
about  10  feet,  or  else  their  use  permitted  conditionally  on  the 
surrounding  forest  being  preserved. 


*  See  a  previotis  foot-note  on  this  subject 

t  This  rate  la  surely  Ux  too  low  for  a  great  many  forests. 
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The  patrolling  of  the  lines  should  commence  by  the  15th  Feb- 
ruary and  continue  until  the  monsoon  is  well  set  in.  The  best 
patrols  are  aboriginal  tribesmen,  who  alone,  as  a  rule,  will  aecept 
each  service,  which  necessitates  their  living  day  and  night  on  the 
line  with  the  chance  of  constantly  meeting  with  wild  animals. 
The  more  inaccessible  a  fire  line  and  the  more  remote  from  habi- 
tations, the  greater  the  difficulty  of  getting  patrols,  and  the  less 
likelihood  of  such  men's  work  being  supervised.  I  have  been 
accustomed  to  give  two  miles  of  line  to  each  man  to  look  after, 
arranging  thai  two  men  live  together,  building  a  hut  for  them  to 
live  in  near  water,  and,  if  possible,  on  the  line  itself.  They  are 
only  allowed  to  absent  themselves  on  substitute,  and  dismissal 
follows  on  absence  from  duty  without  leave.  Their  orders  are-— 
Isl* — ^To  patrol  their  line. 

Zni, — ^To  carry  on  messages  from  watchman  to  watchman. 
Sri. — ^To  keep  their  line  clear  of  vegetation,  fallen  leaves,  &c. 
4^A. — To  brush  all  such  material  into  heaps  to  be  burnt  by 

the  supervising  Forest  Guard. 
5^i.— To  report  occurrence  of  fire  and  to  as«st  in  extinguish- 
ing it,  this  being  the  sole  reason  for  their  leaving 
the  line  without  special  order. 
€^il.<^To  warn  all  travellers  against  firing  the  forest  and  to 

prevent  their  carrying  fire  openly. 
ItA, — To  be  responsible  for  the  safety  of  their  line. 
These  fire  patrols  may  be  dismissed  by  the  officer  in  charge  of 
the  Reserve  if  the  patrol  is  a  new  man,  but  the  case  has  to  l^  re- 
ported to  the  Range  Officer.     If  the  patrol  has  already  served  one 
season,  i  retain  the  power  of  dismissal  in  my  own  hands. 

In  the  Central  Provinces  we  pay  Rs.  4-8  a  month  to  watch- 
ers as  fire  patrols.*  In  Bellary  this  year  the  only  men  procurable 
were  Brinjaries  on  Rs.  5  per  mensem. 

Over  the  fire  patrols  I  place  Ouards,  either  permanent  or  tem- 
porary, on  not  less  salary  than  Rs.  6  a  month.  They  live  either 
on  the  line  in  huts  on  the  high  roads,  or  else  in  the  nearest  villages. 
In  the  Central  Provinces  they  are  on  the  line,t  but  in  Bellary  we 
have  not  as  yet  got  men  to  live  there. 

As  Ouards  I  do  not  employ  the  country  people  if  other  out- 
siders are  available ;  their  duties  are — 
lat. — ^To  patrol  the  line,  having  probably  four  watch^jrs  under 

them. 
2fii.— To  superintend  the  watchers'  work,  and  bum  the  rdb- 

bish  heaped  op  on  the  line  by  the  watchers. 
Si«2<— On  the  outbreak  of  fire  to  order  a  watcher  off  to  report 
it  to  his  superior  officer,  himself  to  go  and  put  it  out^ 
or^  if  necessary,  seoure  assistance. 


*  This  i9  not  quite  eonreet     As  imidiss  fii.  e  and  as  Httld  as  Rt.  M  iunrs 
been  paid  in  certain  districts, 
t  Not  soin  eyeiy  district. 
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The  Onards  should  not  leave  the  line  without  permission.  The 
temporary  Forest  Guards  so  employed  are  drafted  into  permanent 
service  if  they  do  good  work. 

Over  them  is  the  officer  in  charge  of  the  Reserve^  either  For- 
ester or  Banger;  if  the  Reserve  be  large^  there  ma^  be  several 
Foresters.  Their  work  is  to  be  responsible  to  the  Divisional  Of- 
ficer for  the  safety  of  the  forest^  to  submit  weekly  c^iaries  show- 
ing the  prog^ress  of  line  clearing  and  his  subsequent  inspections 
of  the  line.  On  a  report  of  fire  reaching  him  he  should  proceed 
to  put  it  out  and  to  organise  assistance^  reporting  the  occurrence 
at  once  to  the  Divisional  Officer,  and  afterwards  despatching  a 
second  report  giving  depositions  of  the  subordinates  concerned  in 
detecting  and  extinguishing  it.  Finally^  the  Divisional  Officer's 
work  in  connection  with  the  operations  in  the  Central  Provinces 
is  to  submit  a  yearly  estimate  of  next  season's  new  operations  im- 
mediately after  the  budget,  sending  with  the  estimate  sketch  maps 
of  the  proposed  blocks.  He  then  directs  the  commencement  of 
line  clearing  operations,  sanctions  rates  for  contract^  and  dates  for 
the  completion  of  the  work.  When  in  January  line  clearing  is 
reported  to  be  over,t  the  Divisional  Officer  himself  inspects  the 
whole  line  in  detail,  and  reports  it  in  his  diary  to  the  Conservator. 
Afterwards,  if  fire  occurs  he  goes  himself  to  the  locality,  and, 
after  inspecting  the  burnt  area,  makes  a  formal  inquiry,  in  each 
ease  submitting  a  special  report  to  the  Conservator.  Monthly 
statements  are  also  submitted  to  that  officer  showing  the  areas 
under  protection,  and  the  dates  of  the  Divisional  and  Range  Of- 
ficers' line  inspections,  and  the  numbers  and  dates  of  special 
reports  of  the  occurrence  of  fire. 

As  already  stated,  the  dangerous  season  is  especially  from  16th 
March  to  16th  May.  This  is  therefore  the  most  anxious  time 
for  all  concerned,  and  the  Divisional  Officer  should,  during  this 
period,  take  every  opportunity  of  keeping  his  men  up  to  the  mark 
by  inspecting  as  much  as  he  can  himself,  and  by  keeping  up  a 
constant  correspondence  on  the  subject  with  the  Range  Officers. 
In  Chanda  I  instituted  a  system  of  sending  a  letter  around  the 
line,  to  be  stamped  by  each  peon  in  transit,  and  on  return  to  be 
despatched  to  the  head  office.  If  not  looked  after,  the  Protective 
Kstabltshment  gets  very  lax  and  fires  increase  in  consequence,  for 
the  people  around  respect  our  wishes  in  proportion  to  our  earnest- 
ne&s  and  strictness.  From  the  16th  May,  if  the  surrounding^ 
lands  have  been  burnt  over  and  the  lines  are  thoroughly  cleaned^ 
the  strength  of  the  patrolling  staff  can  be  redu(^  one-third, 
otherwise  there  must  be  no  reduction  until  the  first  burst  of  the 
rains,  when  one-half  can  be  discharged,  the  remainder  being  kept 


*  This  of  eoone  depends  on  whether  the  work  is  done  by  contract  Wo 
believe  the  daily  labonr  system  is  generally  preferred. 

t  Thera  are  many  forests  in  the  Central  Proyinces  in  which  the  grass  on  the 
greater  portion  of  the  fire-lines  is  too  green  to  bnra  untii  the  end  of  Febroary, 
sad  op  to  the  middle  of  ApriL 

Digitized  by  VjOOQ  IC 


562  LAO   1VBKCT  OH  FICCS  BSHaiLK98I8. 

on  until  tbe  1 5th  June^  anless  teiy  early*  heavy  raitfs  iaturate  the 
groand  and  the  atmosphere  in  the  meantime. 

For  the  extingaishiDg  of  fires  some  local  knowledge  and  expe- 
rience is  needed  to  prevent  useless  expenditure  of  labor.  Once  a 
fire  has  got  complete  hold  of  a  grass  area  nothing  short  of  its 
burning  itself  out  will  stop  it.  If,  then,  a  fire  is  approaching 
through  high  grass,  it  is  necessary  to  burn  a  new  fire  line  ahead 
of  it,  or  set  fire  to  a  spot  where  it  can  be  controlled  and  to  which 
it  is  approaching. 

An  ordinary  fire  will  not  bum  at  more  than  a  mile  an  hour 
except  when  backed  by  wind,  and  then  there  is  no  limit  to  its 
speed.  Such  a  fire  happened  in  Punasa  on  the  Nerbndda  in  188£, 
and  burnt  to  death  six  men  and  a  pony  who  could  not  keep  ahead 
of  it.  If  the  fire  is  in  ordinary  jungle  it  can  be  beaten  out 
by  coolies  with  leafy  branches,  and  they  should  watch  their 
opportunity  and  take  united  quick  action  whenever  the  fire 
burns  low. 

It  will  be  found  to  simplify  the  work  of  line  clearing  if,  year 
by  year,  the  grass  which  grows  in  the  wet  season  on  tbe  fire  lines 
is  carefully  preserved  from  being  grazed  down  by  cattle.  Once 
cattle  have  browsed  over  it  the  cutting  and  burning  are  never  so 
thorough  in  the  next  season. 

I  would  add  a  few  words  regarding  the  accounts  of  the  opera- 
tions. I  have  found  it  useful  to  keep  the  account  for  each  block 
separate  as  far  as  possible.  In  the  interest  of  the  forest  it  is 
better  to  know  what  has  been  the  cost  of  each  portion  which  is 
under  separate  treatment.  For  most  6f  the  forests  in  Central 
India  there  is  so  little  difference  in  the  slock  that  there  is  no  in- 
convenience in  our  making  arbitrary  limits  to  areas  to  be  under 
one  treatment;  I  also  separate  the  expenditure  under  two  heads, 
clearing  and  watching^  keeping  a  separate  account  under  the 
former  of  line  cutting  apart  from  line  burning. 

£.  D.  M.  Hoofer, 
Deputy  CoMervator  of  ForaU, 


THE  LAC  INSECT  ON  FICVS  BEN  GALEN  SIS 
IN  GHAZIPUR. 

A  Correspondent  enquires  whether  the  lac  insect  only  attacks 
unhealthy  trees,  or  unhealthy  parts  of  trees,  or  whether  healthy 
trees  are  liable  to  be  infested  by  it,  and  what  is  the  best  way  of 
getting  rid  of  the  lac  insect  so  as  to  preserve  the  tree,  as  some 
fine  banyan  trees  at  Ghazipur  are  suffering  from  its  attacks. 

In  our  experience  the  Coccus  attacks  the  healthiest  and  juiciest 
branches,  and  in  Assam  is  largely  reared  on  the  Ficus  cor^ 
difolia,  but  without  destroying  the  tree,  although  crops  are  taken 
from  it  yearly. 
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But  the  incmstation  doubtless  impairs  the  vigor  of  a  tree 
attacked,  and  tends  to  spoil  its  appearance,  and  the  onlj  remedy 
we  can  suggest,  is  to  cut  oflF  and  destroy  all  the  branches  on 
which  the  incrustation  has  been  formed,  utilizing  the  lac  of 
course,  though  this  will  not  guard  against  its  reappearance,  as 
birds  or  the  wind  may  carry  the  insects  to  the  tree  again.  We 
shall  be  ^eatly  obliged  for  any  practical  suggestions  regarding 
the  questions  raised. 


SPURIOUS  GOLDSTONES. 

Amongst  the  interesting  and  valuable  stone  ornaments  which  are 
sold  in  India,  we  often  meet  a  so-called  Goldstone  which  is  simi- 
lar to  aventurine.  It  is  a  transparent  mass  with  fine,  reddish 
metallic  scales  sparkling  in  it,  and  is  often  sold  at  a  high  price. 
I  have  examined  one  of  these  stones.  It  was  easily  scratched 
by  quartz,  and  before  the  blowpipe  it  melted.  With  soda  I  was 
able  to  melt  out  several  globules  of  pure  copper.  This  shows 
that  the  stones  are  a  very  clever  imitation  of  aventurine  in  glass, 
whilst  the  scales  consist  of  pure  copper.  Many  of  the  scales 
are  so  regularly  shaped  (in  triangles),  that  they  seem  almost 
to  have  been  formed  in  the  glass  mixture  by  crystallisation. 
These  stones  are  without  doubt  of  European  making,  and  it 
must  be  very  disappointing  if  people  buy  them  at  a  high  price 
in  India  and  send  them  to  their  friends  in  Europe  as  Indian 
curiosities. 

H.  Wabth. 


Canada  Timbbb  Limits. — ^The  Toronto  Olobe  states  that  during 
the  last  ten  years  the  Dominion  Oovernment  has  made  sale  of 
only  two  timber  limits,  one  of  400  square  miles,  which  was 
in  1877,  and  the  other  in  1881,  when  1,300  square  miles  were 
disposed  of.  For  the  privilege  to  cut  timber  over  the  last- 
named  area,  the  Oovernment  received  750,000  dols.,  and  that 
was  for  limits  sold  by  the  old  Province  of  Canada,  in  ante-con- 
federation times,  under  the  private  tender  system.  Under  that 
regulation  the  Government  received  4  dols.  a  square  mile,  but 
the  last  sale  by  the  Ontario  Oovernment  realized  577  dols.  a 
mile. 
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POaSON  ON  INDIAN  AGRICULTURE.* 

Wb  have  received  from  the  Publishers  a  copy  of  Lieut.  Pogsou's 
newest  work,  the  object  of  which  is  to  place  instructive  informa* 
tion  on  agriculture  at  the  disposal  of  the  zamindars  and  ryots 
of  British  India.  We  doubt  if  the  book  will  altogether  accom- 
plish this  object,  but  there  can  be  no  question  of  Lieut.  Pogson's 
sincerity  of  purpose  in  writing  or  more  correctly  in  compiling  it. 
The  author  professes  to  have  long  foreseen  the  straits  to  which 
India  is  being  reduced  from  excess  of  population,  and  **  tie  ium-' 
mary  suppression  of  female  infanticide/'  and  fears  that  if  agri- 
culture be  not  improved,  this  new  danger  cannot  be  successfully 
encountered.  To  improve  Indian  agriculture  is  Mr.  Pogson's 
benevolent  object,  and  we  might  not  unreasonably  infer  from 
the  sentence  quoted  above,  that  in  his  opinion  the  Oovernment 
must  either  enforce  the  study  of,  and  compliance  with,  his  agri- 
cultural instructions,  or  else  allow  once  more  the  slaughter  of 
female  babies.    In  the  preface  (page  v)  Mr.  Pogson  writes  :-— 

"  The  present  Manual  places  ample  instructive  information  at  the 
*'  disposal  of  all  who  can  read  and  understand  English,  irrespective  of 
*^rank,  position,  caste,  creed  and  colour.  But  the  samindars  and 
''  ryots  of  India  ivho  can  neither  read  nor  write  their  mother  tongue, 
<<  and  are  too  old  to  learn,  may  be  counted  by  the  million ;  and  for  the 
"benefit  of  these  classes  and  their  offspring  the  rising  generation 
*'  an  abstract  Hindi  translation  will  be  published  \f  the  project  meets 
*'  toitk  the  support  oj  the  Indian  Oovemmentf  to  be  followed  hy  translo' 
*'  tions  in  Urdu  and  FunjahL^* 

The  italics  in  this  extract  are  our  own.  Mr.  Pogson's  inten- 
tions are  more  fully  explained  in  the  Introductory  Chapter  (page 
8),  where  he  proposes  that  practical  works  on  Agriculture  (e.g,t 
Pogson's  Manual)  be  translated  into  the  vernacular  and  read  by 
educated  men  to  the  adult  population  of  every  Indian  village, 
further  copies  should  be  placed  in  the  hands  of  the  village  author- 
ities as  books  of  reference  and  instruction. 

'^  By  this  plan  the  village  putwaree,  the  village  teacher,  the  village 
"  bunneah,  or  any  one  who  conld  read  Hindi  or  Urdu  wonld  be  able 
'<  to  seek  out  the  information  desired,  and  thus  instruct  and  enlighten 
"  the  applicant  be  he  ever  so  illiterate." 

*  MaDQal  of  Agricaltare  for  India,  bj  Lieat  Fndorio  Pogson.  Calcntta, 
Thacker  Spink  &  Co.,  188& 
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Mr.  P<^;8on  ought  to  know  Indian  villagen  too  well  to  sup- 
pose such  a  scheme  to  be  really  practicable.  The  banja  will  be 
a  banya  no  loneer  when  he  seeks  for  information  in  this  way^ 
and  when  the  adult  population  is  so  anxious  for  instruction  as 
to  listen  to  the  banya  reciting  the  wisdom  of  Pogson,  the  popu- 
lation will  probably  be  learned  enough  to  read  the  Manual  them- 
sdves.  The  illiterate  cultivators  wUl  never  care  to  be  instructed 
after  this  fashion^  and  of  this  fact,  melancholy  though  it  be> 
Lieut.  Pogson  may  rest  assured.  Nor  can  we  agree  with  him 
when  he  states  that  aefriculturists  fear  to  raise  heavy  crops  be- 
cause they  fear  enhanced  revenue  demands.  The  crops  at  present 
produced  are  as  heavy  as  the  zamindars  know  how  to  raise,  and 
would  be  heavier  were  the  zamindars  able  to  produce  such  a  re- 
sult. The  crops  are  light  because  agriculture  is  backward  and 
primitive,  and  generations  mast  pass  away  before  Indian  agri- 
culture is  raised  to  the  English  or  American  standard.  Many 
of  Mr.  Pogson's  suggestions  and  instructions  are  in  themselves 
of  the  highest  value.  But  they  are  no  more  applicable  to  Indian 
Agriculture  in  its  present  stage  than  are  steam  ploughs,  machine- 
eombinders,  or  high  class  English  cart  horses. 

The  manual  conveys  instruction  in  the  form  of  question  and 
answer,  a  method  open  to  many  and  obvious  objections,  and 
particularly  unsuitable  in  a  book  intended  to  be  read  aloud  and 
orally  taught.  The  ordinary  reader  does  not  want  to  be  in- 
structed in  this  way,  and  finds  the  questions  a  fertile  source 
of  irritation  during  his  perusal  of  the  work.  The  uncultured 
zamindar  who  may  be  ima^ned  struggling  through  the  Hindi 
translation  (when  this  is  published  by  the  Oovemment  of  India) 
will  be  sorely  puzzled  in  his  search  for  knowledge,  if  the  Hindi 
translation  be  cast  in  the  form  of  the  original.  In  his  chapter 
on  Wheat,  Mr.  Pogson  has  a  long  introductory  note  written  in 
narrative  form,  and  throughout  the  book  many  such  notes  are 
interspersed;  and  the  form  of  question  and  answer  not  being 
thought  necessary  for  these,  it  is  diflGicult  to  understand  why 
it  has  been  used  so  persistently  elsewhere. 

A  chapter  is  devoted  to  each  of  the  more  important  crops, 
such  as  wheat,  rye,  sugarcanes  and  oil  seeds;  and  besides  tiie 
commoner  crops,  detailed  instructions  are  also  given  for  cul- 
tivating fodder  plants,  roots,  spices,  water-nuts,  ground-nuts, 
rush-nuts,  cotton,  and  tobacco.  Indigo  and  poppy  are  not 
mentioned  except  incidentally  in  the  chapter  on  Manures,  an 
extraordinary  omission  in  a  book  devoted  to  Indian  Agriculture. 
The  chapters  on  crops  contain  minute  and  valuable  information, 
much  of  which  we  believe  is  original,  and  much  compiled  from 
sources  not  ordinarily  available.  To  the  scientific  agriculturist 
Mr.  Pogson's  chapters  give  facts  of  the  greatest  value,  but  as 
we  have  remarked  above,  their  practical  utility  to  the  common 
zamindar  or  ryot  is  questionable  and  problematic  In  many, 
respects  Mr.  Pogson's  Manual  excels  the  Held  and  Oarden  Orop$ 
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of  Messra.  Fuller  and  Dathie.  The  latter  work  is  devoted  to 
information  as  to  actual  facts,  and  its  statistics  and  details  are 
of  course  unquestionably  correct.  Mr.  Po^on,  although  omit- 
ting statistics  of  cultivation,  gives  practical  instructions,  and 
the  student  in  agriculture  need  want  no  better  guide  than  the 
Manual  now  under  review.  It  is  unfortunate  that  such  students 
are  not  likely  to  be  found  except  among  the  educated  classes. 

Jn  the  chapter  on  Wheat,  Mr.  Pogson  recommends  the  Hallett 
system  of  cultivation,  in  which  enormous  crops  have  boen  ob- 
tained by  sowing  the  seeds  singly — one  seed  to  a  square  foot  of 
land.  4^  pints  of  seed  per  acre  thus  sown  produced  better 
results  than  6  pecks  (90  lbs.)  per  acre  sown  in  the  usual  way. 
Mr.  Pogson  lays  great  stress  on  the  value  of  superior  seeds,  and 
urges  upon  Government  the  expediency  and  even  necessity  of 
providing  cultivators  throughout  India  with  sound  varieties  of 
seed  wheat.  Similar  observations  are  made  in  regard  to  barley, 
sorghum,  cotton,  and  other  crops,  of  which  better  kinds  are 
grown  elsewhere  than  in  India,  and  we  heartily  endorse  Mr. 
Pogson's  views  on  this  important  subject.  It  is  further  pointed 
out  that  a  straw-plait  trade  might  be  formed  with  great  advan* 
tage,  were  the  English  wheats,  which  yield  the  better  sorts  of 
straw,  introduced  into  this  country.  Mr.  Pogson's  remarks  oa 
the  preparation  of  wheat  before  sowing  are  well  worthy  of  at- 
tention. 

The  chapter  on  wheat  is  probably  the  best  in  Mr.  Pogson's 
Manual.  But  he  gives  very  valuable  instruction  with  regard  to 
other  seed,  sugar,  and  root  crops.  The  prolific  wheat-barley 
which  appears  to  be  a  native  of  Thibet,  and  which  is  easily  cuU 
tivated  in  Upper  India,  is  strongly  and  wisely  recommended. 
This  superior  variety  of  barley  is  without  husk,  a  fact  which  makes 
it  25  per  cent,  more  profitable  to  cultivate  than  the  ordinaiv 
husked  barleys.  Mr.  Pogson  states  that  wheat  barley  is  parti- 
cularly valuable  for  malting  purposes  and  for  distillation ;  and  that 
were  it  commonly  cultivated  in  India,  whiskey  distilleries  would 
be  set  up,  and  an  export  trade  in  superior  whiskey  formed,  such 
whiskey  being  altogether  free  from  fusel  oil.  Our  author  gives 
no  reasons  for  this  latter  assertion ;  and  we  doubt  the  absence  of 
fusel  oil  from  any  freshly  distilled  spirit.  Much  attention  is 
given  in  the  Manual  to  nut  crops,  which  find  no  place  in  Messrs. 
Duthie  and  PuUer^s  work.  The  value  of  the  water-nut  (Hnghdra) 
is  pointed  out  with  emphasis,  it  being  a  crop  easily  grown  ia 
any  jhil  or  tank,  and  forming  a  nutritive  article  of  food.  The 
kernel  of  the  sun-dried  nut  when  reduced  to  powder  is  madd 
into  porridge  and  sweetmeats,  and  for  invalids  is  stated  by  Mr* 
Pogson  to  be  superior  to  arrowroot  or  cornflour.  He  urges  the 
.systematic  cultivation  of  the  water-nut  in  Madras,  where  the 
Government,  to  whom  belong. all  jhils  and  lakes,  have  hitherto 
refused  to  allow  or  inititate  its  introduction. 

The  chapter  of  the  Manual  to  which  Mr.  Pogson  has  givea 
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most  attention  is  that  on  Manares.  Odr  author  seems  to  revel 
in  compost  and  phosphates,  farmyard  manures  and  bones,  bird 
manures  and  ihe  like.  The  results  of  his  experience  as  set  forth 
in  the  Manual  are  unquestionably  of  great  value ;  but  we  take 
leave  to  doubt  whether  they  will  ever  profit  the  Indian  villager 
for  whose  benefit  ostensibly  they  are  written.  Mr.  Pogson  in 
dwelling  on  the  value  of  saline  manures  makes  a  well-deserved 
attack  on  the  Excise  policy  of  the  Indian  Oovernment,  which 
makes  it  impossible  for  the  zamindar  to  use  either  salt  or  salt-  ^ 
petre  as  manure,  or  even  to  give  salt  regularly  to  his  cows  and 
plough  cattle.  Some  of  Mr.  Fogson's  suggestions,  however,  are 
rather  ludicrous,  as  for  instance  when  he  recommends  (page  71) 
feeding  ducks  and  geese  on  fish,  in  order  that  they  may  produce 
guano  manure.  These  birds  are  kept  for  table  use,  and  why  a 
duck  should  be  made  to  taste  like  a  sea  gull  in  order  that  an 
ounce  or  so  pf  guano  may  be  gathered  from  the  poultry  yard,  it 
is  difficult  to  understand.  Such  a  transaction  would  bring  more 
aggravation  than  profit. 

Equally  impracticable  at  present  are  Mr.  Pogson's  remarks  on 
the  use  as  manure  of  the  ossiferous  deposits  in  the  Siwalik  hills  $ 
and  in  the  following  passage  he  unintentionally  discloses  his 
knowledge  of  this  impracticability.     On  pages  44-45  he  writes :-« 

"The  value  of  these  deposits  is  absolutely  ignored  by  the  Indian 
"  authorities,  and  it  will  rest  with  private  enterprise  to  open  up  this 
"  vast  neglected  treasure  if  permitted  to  do  so.  The  British  farmer 
"  pays  £i  per  ton  for  fossil  phosphate  of  lime.  The  Indian  zainin* 
"  dar  might  have  it  for  the  trouble  and  cost  of  quarrying  and  removal 
"  if  cart  roads  existed.  But  before  this  could  be  doiUj  the  wealthy  titled 
"  and  untitled  talukdars  of  Oudh,  the  N,-  W,  Provinces^  and  the  Pun- 
"jaby  tcill  have  to  act  in  unison^  and  so  secure  for  agricultural  millions 
"  this  most  important  and  valuable  of  manures** 

Now  there  is  no  chance  as  yet  of  cart  roads  in  the  Siwaliks 
being  made,  and  still  less  of  the  talukdars  acting  in  the  unison 
required.  Nor,  were  the  cart  roads  and  the  unison  accomplished 
facts,  is  it  by  any  means  certain  that  the  ossiferous  deposits  are 
of  the  great  extent  described  by  Mr.  Pogson.  On  his  own 
showing  they  have  not  been  examined  since  1834,  and  their  very 
"whereabouts  has  been  extremely  difficult  to  find. 

The  Hindu  cultivator  too  is  notoriously  opposed  to  the  use 
of  bones  in  any  form,  and  although  Lieut.  Pogson  informs 
the  Brahmin  that  bone  dust  is  contained  in  the  ^/and  chap&ti 
which  form  the  latter's  daily  food,  we  fear  that  the  Brahmin  will 
lend  an  unbelieving  ear,  and  decline  to  use  as  manure  any  ossifer- 
ous deposits  whatever.  He  would  no  more  knowingly  scatter 
over  his  fields  a  fossil  Hexapostodon,  than  he  would  bone  for  the » 
purpose  his  Bos  domesticus,  or  (absit  omen)  exhume  the  remains 
of  Pogson  agricola  himself.  Our  author  promises  that  the 
K&Iawala  Pass  in  which  the  fossils  chiefly  abound  shall  be  ex- 
plored during  the  present  cold  season,  and  we  await  with  anxiety 
his  report  which  will  doubtless  be  made  public. 
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Wd  liavd  no  space  for  many  more  oomments  npon  Lieat» 
Fogson's  Manual.  It  is  enoagh  to  say  that  it  oontoins  mach 
information  of  great  valae^  but  disfigured  by  many  absurdities^ 
and  in  particular  by  the  form  of  question  and  answer  in  which  the 
book  is  written.  The  ill-spelling  too  of  vernacular  words  is  a 
conspicuous  fault,  not  easily  pardoned  in  these  days  of  scientific 
orthography.  Under  Lieut.  Pogson's  pen  the  familiar  r^i  be- 
comes rAae,  t4tiya  ia  spelt  to(h4ee*ai,  and  sulphuric  acid  is  called 
Giundkuck'lo'taii'aub.  The  Manual  closes  with  a  chapter  on 
Mensuration,  which  treats  mostly  of  the  measures  of  the  Great 
Pyramid,  and  appears  to  be  drawn  from  the  well-known  work  by 
mx.  Piazzi  Smyth.  What  relation  these  measures  bear  to  prac- 
tical Indian  Agriculture  we  are  at  a  loss  to  discover,  nor  do  we 
know  what  profit  it  is  to  the  ryot  to  have  the  area  of  the  Rod 
Circle  worked  out  for  his  information  to  21  places  of  decimals, 
(see  page  259.)  A  village  banya  or  patwari  would  be  little 
interested  in  the  following  sentence  even  when  translated  into 
Hindi  or  Urdu : — 

**  The  most  wonderful  part  of  the  discovery  is  that  the  Altar  of 
<'  Incense  made  to  cubit  scale  by  Moses  under  Divine  Command  cor- 
**  responds  to  Pyramid  foot  lineal  measure,  which  was  as  unknown  to 
**  Moses  as  it  was  to  the  Bishop  of  Peterborough ;  and  it  is  clear  that 
**  neither  Pjrthagoras,  Euclid,  Diodorus,  Siculns,  Josephus  nor  Pliny 
"  fathomed  the  mysterious  secret  which  it  has  fallen  to  the  lot  of  the 
"writer  to  penetrate  and  restore  to  mathematical  science,*'  (P^S^ 
248). 

This  extract  is  not  by  any  means  the  most  complex  to  be  found 
in  the  chapter.  The  Indian  cultivator  cares  nothing  about  the 
Pyramids,  or  mete  yards,  or  primal  cubes,  or  the  children  of 
Israel,  which  form  the  subjects  of  this  astonishing  discourse;  and 
Mr.  Pogson  would  have  shown  better  taste  had  he  published  in 
a  separate  MamuU  his  ideas  on  ancient  Mensuration. 


BOTANICAL  GABDENS,  BENGAL. 

Thi  following  extracts  from  the  Government  of  Bengal  Kesolo- 
tion  on  the  Annual  Report  on  the  Koyal  Botanical  Gardens, 
Calcutta,  for  the  year  1882-88,  will  be  found  interesting  :— 

''  Considerable  attention  was  given  to  the  cultivation  of  various 
economic  plants.  The  Cedra  rubber  tree,  which  thrives  well,  and 
has  a  quick  growth,  was  propagated  to  a  considerable  extent,  and 
the  Zanzibar  rubber  plant  (Landolphia)  has,  it  is  said,  found  a 
congenial  home  in  Lower  Bengal.  There  has  also  been  a  steady 
demand  for  mahogany  seedlings.  Dr.  King  has  been  trying  to 
obtain  from  Europe  in  large  quantity  the  seed  of  the  paper  mul- 
berry {Brouesonetia  paj^rifera),  which  grows  wonderfully  weU, 
with  the  view  of  spreading  its  cultivation  in  India.  He  has  also 
arranged  for  a  supply  from  Japan  of  the  food-plant  known  as  the 

Digitized  by  VjOOQ  IC 


BOTANICAL  0ABDBV8|  BBVGAL.  569 

'^Soy  bean'?  for  experimental  cultivation  in  this  country^  al- 
though he  entertains  serious  doubts  as  to  the  success  of  the  trial. 
A  few  plants  of  Cinnamon^  which  yields  the  Cassia  bark  of  com- 
merce, were  received  from  Houg-Eougj  but  they  do  not  promise 
to  thrive  well. 

''  The  subject  of  the  utilization  of  various  fibrous  plant«  engaged 
much  of  the  Superintendent's  attention  in  the  past  year.  A 
French  mechanic  was,  with  the  consent  of  the  Superintendent, 
sent  out  by  Monsieur  A.  Berthet  of  Rouen,  to  erect  in  the  garden 
his  patent  machine  for  cleaning  Rheea  and  other  fibres.  It  was 
driven  by  the  garden-engine  and  tried  on  various  fibre-yielding 
plants.  It  cleaned  the  Rheea  and  Agave  fibres  admirably,  though 
it  was  not  equally  successful  with  plantain  and  other  fibres.  The 
machine  is,  in  Dr.  King's  words,  **  beaatifuUy  simple/'  and  he 
has  little  doubt  that  if  the  inventor  were  to  g^ve  his  mind  to  the 
subject,  he  would  have  no  difficulty  in  contriving  simple  and 
cheap  machines  adapted  to  any  native  fibre  suitable  as  a  raw 
material  for  paper,  cloth,  or  rope.  Should  such  a  machine  be 
successfully  constructed,  it  cannot  fail  to  prove  of  the  utmost 
value  in  a  country  which,  like  Bengal,  abounds  with  fibrous 
plants.  The  Lieutenant-Oovemor  will  be  glad  to  receive  Kqj 
further  information  on  the  subject  which  Dr.  King  may  be  able 
to  procure.  In  his  present  report,  Dr.  King  points  out  that 
the  bhibar  used  by  natives  for  rope-making  is  not  the  pro- 
duce of  Eriopiorum  comosum,  as  he  had  formerly  supposed,  but 
is  derived  from  Andropogon  involulus — a  grass  said  to  abound 
in  the  hill  parts  of  Behar  and  Chota  Nagpore,  where  it.  is 
known  as  saoai. 

"  The  Lloyd  Botanical  Garden,  Darjeeling,  continued  to  suffer 
severely  from  the  depredations  of  cockchaffer  grubs.  'This 
grub,'  Dr.  King  writes,  'feeds  on  the  fine  rootlets  by  which 
plants  absorb  their  nourishment  from  the  soil,  and  only  such 
plants  escape  as  send  their  rootlets  deeper  into  the  soil  than  it 
cares  to  penetrate.  The  whole  of  the  grass  in  the  garden  and 
all  herbaceous  plants  rapidly  succumbed  to  its  ravages,  as  did 
many  of  the  flowering  shrubs,  only  the  deeper  rooting  shrubs 
and  trees  being  spared.  Even  the  plants  in  the  conservatories 
did  not  altogether  escape  ;  eggs  of  the  insect  having  got  in  con- 
siderable numbers  into  the  soil  of  the  pots.  This  grub  is  not  new 
to  the  district.  It  is  often  found  in  soil  near  the  sites  of  old  grazing 
stations  in  the  forest,  and  it  not  unfrequently  does  damage  to  native 
crops  in  the  neighbourhood  of  these.  The  cockchaffer,  of  which 
it  is  the  grub,  appears  thus  to  affect  manure. '  By  vigorous 
efforts  Mr.  Jaffrey,  the  Curator  of  the  garden,  succeeded  in 
collecting  and  destroying  some  six  millions  of  the  grubs,  and  the 
plague  has  since  shown -signs  of  disappearing." 
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We  have  to  acknowledge  reoeipi  of  the  Inhmd  Emigration 
Act  I.  of  1882,  from  Messrs.  Thacker,  Spink  and  Co.,  of  Cal- 
eatta,  together  with  rules  and  orders  of  the  Government  of 
Assam  thereon.  The  ^ditioxi,  smaU  octavo,  is  interleaved,  and 
very  clearly  printed,  and  will  be  very  useful  for  Magistrates^ 
Tea  Planters,  and  others  who  have  to  da  with  imported  labor. 


THE  BABUL  (ACACIA  AEABICA)  TREE. 

To  the  Editor  of  the  «  Ceylon  Obeener:' 

Sir, — In  my  No.  5  "  New  Commercial  Plants,  ^^  I  pointed  on* 
the  probable  value  that  the  babul  tree  (Acacia.  Arabica)  would 
obtain. 

I  am  glad  to  be  able  now  to  inform  your  readers  that  the 
dried  pods  have  been  tested  here,  and  they  are  found  to  yield 
about  60  per  cent,  of  tannin  matter  :  this  is  after  the  seeds  have 
been  extracted.  There  is  no  value  in  the  seed  ;  therefore  it 
would  be  better  to  let  the  pods  dry  on  the  place  where  they 
are  cultivated,  and  then  extract  the  seed,  and  press  the  pods 
and  send  them  home. 

The  action  of  this  tannin  produces  a  beautiful  light-coloured 
leather,  and  I  feel  sure  that  it  will  be  worth  while  growing  this 
tree.  It  is  a  native  of  India  and  the  West  Indies ;  so  there  will 
be  no  difficulty  in  obtaining  stock  direct. 

Yalonia  is  now  worth  £18  a  ton  ;  so  this  ought  certainly  to 
be  worth  £40,  but  owing  to  the  tanners  being  so  peculiar  and 
really  not  knowing  when  they  get  a  valuable  and  rich  tannin 
substance,  they  often  allow  such  drugs  as  Balsamocarpum, 
which  yields  four  times  as  much  as  Yalonia,  to  lie  in  the  market 
imsold  at  £18  to  £20  a  ton ;  whereas,  if  they  knew  the  value  of 
it,  it  would  be  worth  to  them  £40  to  £50  a  ton  for  the  pod. 

Owing  to  the  diffusion  of  information  by  Mr.  W.  N.  Evans, 
the  greatest  authority  on  practical  tanning,  many  of  the  tanners 
are  having  the  water  they  use  analyzed,  and  where  it  is  hard 
they  are  precipitating  tne  lime,  and  in  conseq^uence  obtaining 
very  benencial  results. 

I  can  only  give  you  from  time  to  time  the  matters  that  pass 
before  me  in  this  country,  and  I  do  hope  that  some  of  your 
scientific  readers  will  give  the  public  the  benefit  of  their  ex- 
perience of  the  babiU  kee,  and  if  it  is  easily  cultivated  when 
it  fruits,  &o» 

lam,  Sir,  yours  obediently,, 

Thouas  CHBiam. 
London  :        \ 
20th  AprUy  1885.  f 
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DEHRA  DUN  FOREST  SCHOOL. 

Thb  conrse  of  theoretical  instruction  at  the  Dehra  Dda  Forest 
School  was  formally  closed  on  the  30th  October  by  the  Director, 
Major  F.  Bailey,  B.E.,  and  the  students  are  now  being  sent  to 
practical  work  m  the  forests  under  the  Superintendent  of  Forest 
W  orking  Plans,  and  the  Deputy  Superintendent  of  Forest  Sur- 
veys, and '  the  Sah4ranpur  and  Denra  Ddn  Forest  Divisional 
omcers.  Major  Bailey  after  reading  out  the  list  of  students  of 
the  1st  and  2nd  years,  according  to  the  marks  obtained,  gave 
some  very  sound  advice  to  those  of  latter  who  have  obtained  the 
Forest  Ranger's  certificate,  and  who  after  two  months  spent  in 
practical  workwith  the  Superintendent  of  Working  Plans,  will 
proceed  to  their  several  provinces.  They  were  warned  against 
entertaining  too  high  an  opinion  of  their  abilities,  and  advised  to 
respect  the  views  of  older  officers,  who  although  professionally 
untrained,  have  had  long  experience  in  the  forests,  and  Major 
Bailey  reminded  them  that,  owing  to  the  shortness  of  their  stay 
at  Dehra,  the  instruction  afforded  is  more  with  a  view  of  enlarg- 
ing the  scope  of  their  minds  and  filling  them  with  useful  ideas, 
than  of  attempting  to  instruct  them  completely  in  their  pro- 
fession, and  that  their  future,  as  well  as  the  character  of  the 
Forest  School,  will  depend  on  their  modesty  of  demeanour  and 
jon  the  thoroughness  and  honesty  of  the  work  they  may  be  called 
upon  to  undertake,  as  well  as  on  the  practical  application  of  the 
instruction  they  have  received.  Major  Bailey  s  reference  to 
the  favorable  notice  with  which  Havildar  Sadhu  Singh  is  men- 
tioned by  the  Conservator  in  the  last  Punjab  Annual  Forest 
Report,  was  received  with  applause,  and  after  alluding  to  the 
necessity  of  the  students  attending  to  physical  exercise  during 
iheir  studies,  and  to  the  intention  of  building  suitable  quarters 
for  them  in  the  school  compound,  he  brought  the  proceedings  to  a 
close  by  the  distribution  of  the  prizes  for  athletics,  of  which  the 
list  is  given  below.  The  prizes  allotted  for  proficiency  in  the 
different  subjects  taught  will  consist  of  suitable  books  and  in- 
struments selected  by  the  students  themselves,  and  will  be  pre- 
sented before  they  finally  leave  Dehra  for  their  own  provinces. 
The  following  is  the  list  of  marks  obtained  : — 
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KUDM. 


Plorlnoeg. 


I^  Marks, 


Jogeswar  Str,     ••• 

Assam, 

naitkAr,              j 

C.  Fzorincesy 

Charles  iDgram^  ... 

B.  Bnzmahi  .«• 

Havildar     Sadhii  7 
Singh,                i 

Punjab, 

( 

Boghnnath  PaUiak, 

Oadh, 

i 

Eedar   Nath  Mo- 7 
aamdar,              3 

Bengal, 

DfnoNathEir,  ... 

Assam,        ••• 

R£m  Anandy 

Fanjab, 

Sandar  Ul» 

FatUla  Stote, 

GoUm  Mahomed, 

Fanjab, 

Gardit  Singh,     ... 

(Eapnrthala  ) 
I     State,        i 

Bhnkhan, 

Berar, 

B 
§60    3«0 


530300 
S3Cjl98 
860264 
33G117 

33f;;i8i 

3S6  192 


3G0i«X^ 


336 
312 
S3G 


340  SOO 


168 
66 
76 


IGBUD 


240 
264 


360500 

312  520 

336(340 

288  420 

I 
312  440 

264400 

264  460 
288,460 
3G0180 
336  340 

312  400 


i 

B 

■ 

I 


5l 


1^80  9^ 


232  237 
240'273 
232,257 
240  278 


232 
240 
224 


271 
262 
261 


2G4  2G0 

I 


240  255 
200  278 
224258 

216236 

168263 


97& 

954 

930 

929 

911 

890 

85y 
927 
903 
788 

T57 

;701 


831  3,n5 


TtHtX 


801 
797 


3»6a4 

3,53e 


7833,391 
6693,352 
768  3,352 

750,3,323 

I 
725  3,293 

6d2j3,015 

682,2,915 

615  2,871 


i61 


2,58T 


The  above  have  all  qualified  for  the  Forest  Banger's  Certifi- 
cate. 

Six  other  men  attended  the  course,  but  have  failed  to  qnalif  j, 
and  their  marks  have  therefore  not  been  given. 

In  the  first  year's  course,  BAnger  Tara  Kissore  Gnpta  from 
Assam,  is  first,  and  apprentice  Har  Sanip  of  the  School  Circle, 
N.-W.  Provinces,  is  second  ;  the  former  of  these  students  has 
obtained  Mr.  E.  McArthur  Moir's  Prize  of  Bs.  25  for  Theo- 
retical Forestry,  and  Banger  V.  S.  Goru  Natha  Pillai  from 
Madras,  the  Prize  of  Bs.  15  for  Boad-making  and  Building. 

The  Prizes  in  the  second  year  are  as  foUows,  the  marks  ob- 
tained in  the  monthly  examinations  being  counted  in  each  sub- 
ject, as  well  as  those  of  the  final  examination  : — 

*  Prise  holdfln. 
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Theoretical  Forestrj,  Mr.  E.  McArthxif  Moir's  Prize,  Rs. 

50 — Ranger  Mahadeo  Bao  PalnaitkAr. 
Ditto,  Government  Prize,  Rs.  30 — ^Ranger  Jogeswar  Siir. 
Physical  Science  Prize,  Rs.  25 — ^Apprentice  Sundur  Lil. 
Chemical  Practice  Prize,  Rs.  15 — irorester  Charles  Ingram, 
.  Botany  Prize,  Rs.  25 — ^Forester  Charles  Ingram. 
Mathematics  Prize,  Rs.  25— Ranger  Jogeswar  Siir. 
Law  Prize,  Rs.  20 — Forester  Havildar  Badhii  Singh. 
General  Ptoficiencj,  Major  Bailey's  Prize,  Rs.  50 — ^Ranger 

Jogeswar  Siir. 
Dnring  the  course  many  of  the  students  have  played  cricket 
regnlarly,  and  in  the  athletics  held  daring  the  last  week,  the  fol- 
lowing prizes  were  obtained  : — 

1.  Wrestling — 

R.  N.  Pathak,  I 

Qolam  Mahomed,      ]  ^^' 

2.  Cross  OonQtr J  Race,  uot  less  than  5  miles— 8  itarted-i* 

1.  0.  Ingram. 

2.  B.N.  Pathak. 

3.  Monng  Hka. 

S.    100  yards  Flat  Race-* 

1.  C.  Ingram. 

2.  Moang  Thakadoe. 

4.  120  yards  Hurdle  Race,  8  flights— 

1.  Golam  Mahomed* 

2.  C.  Ingram.  » 

5.  Broad  Jump— 

1.    Oolam  Mahomed,  14  feet  6  inches. 

6.  High  Jump — 

2!    QokllBi^^     }«?.,4feet3inche8. 

7.  Horizontal  and  Parallel  Bars — 

1.  T.  K.  Gupta. 

2.  Moung  Hka. 

8.  Indian  Clubs — 

1.  0.  Ingram. 

2.  B.N.  Pathak. 

9.  Throwing  the  Cricket  Ball— 

1.  R.  N.  Pathak,  88  yards. 

2.  C.  Ingram,  85  yards  2  feet 

10.  Throwing  at  the  Wicket— 

1.  Monng  Thakadoe. 

2.  B.  N.  Pathak. 

Prize  for  General  Excellence  in  Cricket^ 

1.  C.  Ingram. 

2.  Qolam  Mahomed. 
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Tottl  TmUid  of  Prizat  Bs.  116,  awarded  as  foUovs  :— 

0.  Ingram,  ..«         ...  B&  53 

Oolam  Mahomed,     ,,    24 

B.  N.  Pathak,  ..•         •..    ^     22 

Mouag  Hka,  .«•         ...    ^      7 

T.  K.  Gupta,  •..         -.    „     .  5 

Gokal  D£s,  *..         ...    ,,      8 

Moang  Thakadoe,     „      2 

Besides  the  ordioarj  Stadents,  Mr.  D.  P.  Copeland  from 
Assam,  and  Mr.  Blanchfield  from  the  Central  Circle^  N.-W. 
Provinces,  have  attended  the  coarse. 


INTERNATIONAL  EXHIBITION  OF  FORESTRY, 
EDINBURGH. 

Wb  give  below  the  prospectus  of  the  proposed  International 
Forestry  Exhibition  to  be  held  in  Edinburgh  in  the  summer  of 
1884.  We  hope  that  the  Indian  Forest  Department  will  be 
represented,  and  that  some  of  our  officers  may  be  able  to  attend 
the  Exhibition.  The  Marquis  of  Lothian  is  President  of  the 
Executive  Committee,  in  the  list  of  which  we  are  glad  to  see  the 
name  of  Dr.  Clegborn,  who  is  also  one  of  the  honorary  secre- 
taries. 

The  Exhibition  is  intended  to  include  everything  connected 
with,  or  illustrative  of,  the  Forest  Products  of  the  World,  and 
will  Ije  open  to  exhibitors  of  all  countries,  and  all  entries  close 
on  the  1st  March,  1884. 

The  Secretary  is  Mr.  George  Cadell,  3,  George  IV.  Bridge, 
Edinburgh,  formerly  of  the  Indian  Forest  Department,  to  whom 
all  intending  exhibitors  should  apply  for  schedules  and  forms. 
We  hope  shortly  to  give  the  schedule  of  Essays  and  Reports  for 
which  prizes  are  offered. 


PROSPECTUS  AND  CLASSIFICATION. 


CLASS  I.— PRACTICAL  FORESTRY. 

1.    Implements,  Tools,  <&o.,  used  in  Forestry,  Draining,  Enclos- 
ing, &c.;  Surveying  Instruments,  Chains,  Dendrometers,  (&e. 
2«    Models  of  Foresters'  Huts,  Charcoal  Kilns,  Timber  Slips, 
Sluices,  Dams,  Weirs. 

3,  Plans  of  River  Embankments,  Bafts,  and  Appliances  for  float- 

ing Timber. 

4.  Models  and  Machinery  for  Transporting  Timber  and  Trans- 

planting Trees. 

B«    Saw-mills — Wood-working  and  Pnip  Machinery  of  ev^  des- 
cription, in  motion  or  otherwise. 

6.    Fencing  Materials. 
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CLASS  IL--70RBST  PBODUCS,  RAW  AND  MANUVACTUBED. 

1*    Collections  of  Timber  Specimens  and  OxnamenUl  Woods* 

(a).    Indigenoos  or  Naturalised. 

(6).    Exotic. 
2.    Woods  used  for  Ordnance— as  Gnn  Oarriages,  &e. 
8.    Woods  used  for  Railway  Parposes,  Natural  and  Prepared. 

4.  Wood  Payements. 

5.  Cooperage — ^Tobs,  Barrels,  &c» 

6.  Wood  Garnng  and  Taraerj,  with  Tools  used. 

7.  Basket  and  Wicker  Work. 

8.  Fancy  Woodwork,  including  Bog  Oak,  Veneers,  Parqueteriey 

Stained  and  Coloured  Woods,  &o. 

9.  Wood  Engraving. 

10.  Bamboos,  Canes,  Reeds  and  Manufactures  therefrom. 

11.  Tanning  Substances — Barks  and  Extracts. 

12.  Dyeing  Substances — Woods,  Roots,  Flowers,  &c. 

13.  Barks,  including  Cork. 

14.  Fibres  and  Fibrous  Substances. 

15.  Materials  for  Paper  Manufacture. 

16.  Cams,  Resins,  and  Gum  -Elastics. 

17.  Wood  Oils  and  Varnishes — ^including  Lao  of  sorts. 

18.  Drugs,  Foods,  Spices. 

19.  Charcoal  for  Gunpowder,  Tinder,  &e» 

20.  Peat  and  its  Products. 

21.  Cones,  Seeds,  and  Fruits  of  Trees  and  Shrubs. 


CLASS  nL->SOI£NTIFIC  FORESTBT. 

1.  Botanical  Specimens  of  Forest  Flora. 

2.  Microscopic  Sections  of  Woods. 

8.    Parasites — Fungi  and  Lichens  injurious  to  Ttees* 

4.  Forest  Fauna  injurious  to  Woods. 

5.  Entomology. — Useful  and  Noxious  Insects,  and  damage  pro- 

duced— as  Pine  Beetles,  Weerils,  &c..  Coffee  Borers,  White 
Ants,  Moths,  Carpenter  Bees,  Locusts,  &c.,  with  Specimens, 
as  far  as  possible,  illustratiye  of  the  specific  damage  done  by 
them. 
6^.    Preserratire  Processes  applied  to  Timber. 

7.  Geological  Specimens  and  Diagrams  illustrating  the  different 

formations  adapted  to  the  Growth  of  Trees. 

8.  Fossil  Plants — Collections  illustratife  of  the  T^es  of  Coal 

Measures,  &c. 
9«    Trees  found  in  Bpgs — Oak,  Fir,  &o. 


CLASS  Iir.— OBNAMEIVTAL  FORESTBT. 

Growing  Specimens  of  Rare  and  Ornamental  Trees  and  Naturalis- 
ed Species— in  tuba  or  otherwise.  Rustic  Work — Arbouni,  Bridges 
Beau,  Ac 
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CLASS  v.— ILLUSTRATIVB  FORESTRY. 

Paintings,  Photographs,  and  Drawings  of  Semarkable  and  Histori- 
cal Trees — Foliage  and  Scenery. 

Delineations  of  Trees  in  their'Natiro  Countries,  or  of  Recent  and 
.  Important  Introductions* 

Illustrations  or  Photographs  showing  Effects  of  Blight,  Accident, 
or  any  Abnormal  Condition,  including  those  of  Parasitical  Plants. 

Sketches  of  Work  and  Operations  in  the  Forests. 

N.B. — Special  attention  is  tnaited  to  thie  Cla$$. 


CLASS  VL— FOREST  LITEBATURB  AND  HISTORY, 

1.  Reports  of  Forest  Schools — Forest  Periodicals  and  other  pub- 
lications— Manuals  and  Almanacs — Treatises  on  Measuring  and 
Valuing  Woods — Forest  Floras  of  different  countries — Treatises  on 
t^ation  of  Dunes,  and  on  Ancient  or  Extinct  Forests. 

2.  (a).  Working  Plans  of  Forests,  and  Plantations  on  Estates, 

Valuations,  Surveys,  &c. 
(().  Maps — Charts,  &c.,  illustrative  of  the  Geographical  Dis- 
tribution of  Forest  Trees,  and  their  Altitude. 

N.B.— Sjpecta/  attention  is  invited  to  /Section  2. 

/ 


CLASS  Vn.— ESSAYS  AND  REPORTS. 

Essays  and  Reports  on  Specific  Subjects,  for  which  Premiums  are 
offered  as  per  separate  Schedule. 


CLASS  VnL-LOAN  COLLECTIONS. 


CLASS  IX.^MISCELLANEOUS. 


Japan  Laoqubr. — We  extract  the  following  from  a  paper 
in  the  "  Edinburgh  Review  "  for  April,  on  Dr.  Dresser's  book 
on  Japan,  and  as  Doth  the  JRhue  vemid/era  and  succedanea  are 
either  found  in  or  may  be  introduced  into  the  Himalayas,  there 
should  be  no  reason  against  introducing  the  lacquer  industry 
into  India. 

"  The  tree  from  which  the  vegetable  extract  that  forms  the 
basis  of  lacquer  is  obtained  (the  Rhus  vermciferd)  is. found  on 
the  Asiatic  Continent,  but  is  daid  to  flourish  best  in  Japan. 
The  tree  is  dioecious,  and  wax  is  extracted  from  its  seeds,  as  well 
as  from  those  of  the  lihits  succedanea.  The  lactiferous  vessels, 
nnlike  the  wax,  are  found  in  both  the  staminiferons  and  the, 
pistiliferous  trees.    The  quality  of  the  lacquer  depends  in  some 
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degree  on  the  nature  of  the  soil  in  which  the  tree  grow9.  In* 
dbsions  are  made  in  the  stem^  the  pxmctures  being  repeated 
eyery  fourth  day  at  snecessively  higher  parts  of  the  tree.  The 
jnice  which  oozes  out  is  scraped  off  with  a  flat  iron  tool.  When 
the  tree  has  been  thus  tapped  to  the  topmost  branches^  it  is 
felled.  The  log  is  cut  into  lengths,  which  are  tied  into  faggots, 
floid  steeped  in  water  for  from  ten  to  twenty  days  ;  after  wnich 
the  bark  is  pieroed,  and  the  oozing  lacquer  is  collected  in  the 
same  way  as  from  the  stem.  One  or  two  plants  besides  the  tme 
cultivated  lacquer  tree  also  prodnce  both  kcquer  and  vegetable 
wax. 

^^  The  juice  thus  collected  is  a  tenadous  fluid  of  a  greyish  brown 
color,  it  is  allowed  to  stand  and  settle  when  first  obtained.  A 
kind  of  skin  forms  over  the  surface  ;  the  better  quality  rises  to  the 
top  and  the  impurities  sink  to  the  bottom.  It  is  tnus  easy  to 
separate  the  finest  from  the  inferior  qualities,  and  the  former  are 
strained  through  cotton  or  porous  paper.  By  stirring  in  the 
open  air  the  lacquer  partially  dries,  absorbs  oxygen,  and  gains 
a  brilliant  dark  color.  In  the  fluid  state  it  is  highly  corrosive, 
and  if  a  drop  fall  on  the  skin,  it  will  produce  a  serious  sore,  often 
eating  its  way  to  the  bone.  There  is  even  said  to  be  a  particular 
kind  of  fever  caught  in  the  lacquer  manufactories.  Not  how** 
ever  that  any  special  buildings  are  used  for  this  industry,  which 
is  carried  on  in  ordinary  houses. 

^^  The  lacquer  workers  kneel  on  the  usual  matted  floors,  and 
the  chief  care  taken  is  to  keep  the  apartments  clean,  and  free 
from  dust.  The  lacquer  is  spread  on  the  substratum  employed, 
which  is  almost  invariably  wood,  in  coats  of  successively  increas- 
ing fineness;  the  first  coat  usually  being  mixed  with  powdered 
earth.  Each  coat  when  dry,  is  rubbed  down  with  a  cutting 
stone*  In  an  object  intended  to  be  of  excellent  quality,  as  many 
as  eleven  coats  are  thus  laid  on,  before  the  decoration  is  com- 
menced. After  the  application  of  the  last  coat,  the  surface  is 
groxmd  down  with  lumps  of  hard  charcoal,  which  are  kept  wet, 
and  the  final  polish  is  ^iven  by  the  ashes  of  deer's  horns. 

*^  The  pattern  to  be  oorne  by  the  object  is  sketched  in  outline 
in  lacquer  upon  fibrous  elastic  paper ;  the  paper  is  warmed,  and 
fitted  to  the  surface  to  be  decorated,  and  tne  pressure  of  the 
hand  is  enough  to  transfer  the  pattern,  after  which  the  paper  is 
removed.  If  the  pattern  is  to  be  in  gold,  the  outline  is  then 
followed  by  a  fine  hair  pencil,  dipped  in  lacquer,  which  is  in« 
tended  to  act  as  a  size.  When  this  has  so  far  dried  as  to  be 
sticky,  fine  gold  dust  is  shaken  on  it  from  a  spoon*  The  gold 
dust  looks  grey  at  first,  but  its  yellow  color  is  brought  out  by 
burnishing.  As  an  illustration  of  the  almost  infinite  minutcN 
ness  of  this  kind  of  work,  Dr.  Dresser  describes  a  little  medicine 
box  three-and-a^uarter  inches  long,  two-and-a-quarter  inches 
wide,  and  seven-eighths  of  an  inch  in  greatest  thickness,  which 
is  decorated  with  Sfty-nine  heads  of  flowers,  each  of  which  is 
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half  an  inch  long  and  three-slxtenihs  of  an  inch  wide.  On  each 
eighth  of  an  inch  square  of  these  flower  heads  are  abont  one 
hundred  and  twenty  distinct  pieces  of  gold,  making  six  hundred 
for  each  head,  or  above  thirty-five  thousand  on  thel)ox.  In  ad- 
dition to  these  flowers,  the  httle  heads  of  grass  on  the  box  aie 
also  tipped  with  these  little  golden  squilres?' 

Manj  other  interesting  details  are  given  regarding  the  lacquer 
industry,  for  which  we  have  no  space.  It  is  wefll  to  mention, 
however,  that  a  moist  atmosphere  is  said  to  be  necessary  to  in- 
sure drying  without  cracks.  The  extreme  humidity  of  Japan 
in  certain  seasons  and  localities,  is  probably  a  condition  for  the 
execution  of  large  lacquered  surfaces  of  temples. 

Regarding  paper  making,  it  is  said  that — ^^  The  range  of  paper 
making  in  Japan  is  extraordinary — reaching  from  substantial 
roofing  substitutes  for  tiles  or  slates,  or  the  rough  tarpaulin 
the  Japanese  wear  in  the  winter,  to  the  most  delicate  lace-like 
fabric  for  kerchiefs  or  personal  under-garments. 

^^  The  pulp  is  made  from  the  paper  mulberry  and  five  or  six 
other  plants,  and  it  remains  to  be  ascertained,  first,  how  far 
these  precious  plants  can  be  reared  in  any  European  district ; 
and  secondly,  how  far  their  bark,  wood  and  juice  may  be  sus- 
ceptible of  use  if  exported,  whether  in  the  raw  condition  or  in  a 
partially  prepared  state." 

The  followmg  extract  from  the  "  Indian  Agriculturist "  shows 
what  is  .being  done  to  extend  the  cultivation  of  the  Rhus  vemi- 
eifera^  and  we  shall  be  very  glad  to  receive  any  further  notes  on 
the  subject. 

<<  In  a  letter  to  Sir  Louis  Mallet,  Mr.  W.  T.  Thiselton  Dyer,  Boyd 
Gardens,  Kew,  says  : — I  am  desired  by  Sir  Joseph  Hooker  to  draw 
your  attention  to  the  steps  which  have  been  taken  by  this  estabiish- 
ment  to  obtain  information  as  to  the  lacquer  industry  of  Japan.  As 
you  are  aware,  its  prodncts  are  highly  esteemed  by  all  lovers  of  art, 
but  up  to  the  present  time  practically  nothing  has  been  known  as  to 
the  methods  by  which  such  beautiful  objects  are  obtained. 

"  From  the  statement  of  Eampfer  (1712),  it  has  been  accepted  by 
botanists  that  the  varnish,  which  is  the  basis  of  all  lacqner  work,  was 
obtained  from  incisions  m  the  three-year  old  stems  of  a  tree  indigen- 
ous to  Japan,  known  as  Rhus  vemicifera.  Beyond  the  fact  that  the 
tree  is  cultivated  as  eoppioe-wood,  the  information  of  Kampfer  does 
not  go,  and  up  to  the  present  time  our  knowledge  of  the  subject  has 
been  a  complete  blank.  Thus  Balfour  in  his  Gycloptedia  of  India 
(1878)  states  that  '  the  manner  of  preparing  it  (the  varnish)  and  the 
mode  of  applying  it,  is  and  is  likely  to  remain  a  secret.'  It  had  been 
supposed  that  the  Japanese  lacqner  tree  was  identical  with  a  common 
Himalayan  species  of  Rhus;  Dr.  Brandis  points  out,  however,  (Forest 
Flora,  page  121,)  that  the  Himalayan  tree  is  not '  known  to  yield  any 
varnish ; '  and  Bir  Joseph  Hooker  in  elaborating  the  AnacardiaesfB 
for  the  Flora  of  British  India  (ii,  page  11)  has,  in  describing  it 
under  the  name  of  Rhus  Wcdlichii,  decided  that  it  is  not  identioal 
with  the  Japanese  species.    The  lacquer  vamish  tree  of  that  coantiy 
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11  apparently  nnknown  in  India.  It  leems  worth  while,  therefore,  to 
draw  the  attention  of  the  GoTemment  of  India  to  the  fact,  as  seed 
could  doubtless  be  easily  obtained  from  Japan,  and  there  are  many 
parts  of  India  in  which  the  tree  could  be  cultiyated. 

"  In  its  lao  industry  India  possesses  an  art  which  is  closely  allied  to 
that  of  lacquering.  It  can  scarcely  be  doubted  that  the  latter  is 
equally  adapted  to  the  methods  and  habits  of  the  natiyes.  Its  re- 
sults are,  in  an  economic  point  of  viewi  infinitely  superior  to  those  in 
which  lac  is  used. 

"  At  the  instance  of  Sir  Joseph  Hooker,  the  Foreign  Office  caused 
an  elaborate  inquiry  to  be  made  by  its  officers  in  Japan  into  the  whole 
subject.  The  result  will  be  found  in  a  report  by  the  Acting  Consul 
at  Hakodate,  dated  Tokio,  January  18,  1882,  which  has  been  printed 
and  laid  before  Parliament.  I  am  now  to  suggest  that  copies  of  this 
report,  together  with  this  communication,  should  be  printed  and  trans- 
mitted to  the  Government  of  India,  in  order  that  some  attention 
should  be  attracted  to  the  subject  in  Uiat  country. 

'*  The  yery  complete  collection  illustrating  the  report  has  been  trans- 
mitted to  Kew  and  exhibited  in  the  Museum  of  Economic  Botany, 
It  has  been  pronounced  by  experts  in  Japanese  art  to  be  of  exception- 
al interest  and  quite  unique  of  its  kind.  A  portion  of  the  expense 
incurred  by  the  Foreign  Office  in  getting  it  together  has  been  defray- 
ed from  the  grant  made  to  this  establishment  by  the  India  Office  for 
the  sustentation  of  the  economico-botanical  collections  relating  to 
India. 

"  I  am  desired  by  Sir  J.  D.  Hooker  to  inform  you  that  he  reeeived 
from  Mr.  Quin,  Acting  Consul  at  Hakodate,  a  small  quantity  of  seed 
of  the  Japanese  lacquer  tree,  Bhus  vemicifera.  Portions  haye  been 
transmitted  to  Saharanpur  and  Madras  for  experimental  cultiyation. 
Mr.  Quin  states  that  these  particular  seeds  were  obtained  *  from  trees 
which  undergo  a  yery  severe  winter,  being  almost  buried  in  snow  for 
seyeral  months.'  The  tree,  however,  will  doubtless  do  equally  well  in 
a  less  rigorous  climate.  Mr.  Quin  further  states  that  the  wax  used 
in  the  north  of  Japan  is  all  made  from  the  berries  of  Bhus  venuci" 


Thb  Assam  Suoab-mill. — ^The  following  acoonnt  of  the  com- 
mon Assam  Sn^r-mill  is  taken  from  a  re{>ort  by  Mr.  Stack, 
Director  of  Agriculture  in  Assam : — ^This  instrument  ^called 
kherkha  in  Goalpara,  and  kdl  in  Upper  Assam)  is  a  ruae  but 
tolerably  effectiye  machine,  and  a  quicker  and  less  dangerous 
■worker  than  the  heavy  beam-and-pestle  arrangement  of  Upper 
India.*  It  consists  of  two  vertical  rollers  (bhim)  placed  in 
juxtaposition,  vdth  their  lower  ends  resting  in  a  fiat  trough 
(bhordl)  scooped  in  a  solid  and  heavy  block  of  wood  (toljoLx) 

*  Messrs.  Mjlne  and  Thomson  claim  for  their  Bihia  mill  the  power  of  cnish- 
ing  thrice  as  much  cane  in  a  giron  time  as  the  common  kolhu  or  Behar  and  the 
N.-W.  ProYinces.  Their  calcalations  (which  are  supported  by  independent  ex- 
perimental evidence)  make  the  average  onttom  o£  the  kolhu  about  100  lbs.  per 
hoar.    The  Assamese  mill  works  at  least  half  as  rapidly  again. 
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resiang  on  the  ground,  while  their  upper  enda  pass  flmmgli « 
rectangular  space  cat  in  a  horizontal  oeam  above  (barjali)  sap- 
ported  by  aprijghts  {hoi  khutd)  let  throa^h  the  lower  block  into 
the  groond.  The  rollers  are  held  in  their  pkces  bj  yertical 
clamps  (ghar(£)f  which  grip  them  at  the  npper  and  lower  ends, 
and  are  driven  home  bj  wedges  (khdJ).  The  portiozis  of  the 
roUers  which  project  above  the  upper  beam  (bcrjdi)  are  grooved 
80  as  to  work  into  each  other  on  the  principle  of  an  endless 
screw.  The  driving  power  is  a  horizontal  beam  (httari)^  ap- 
plied to  the  head  of  £e  taller  or  ^^  male  '^  roller  {mdta  bhim)y  apon 
which  the  shorter  or  '^female"  roller  (maiti  bhim)  revolves 
in  the  contrary  direction.*  The  "male*'  roller  is  nsoallv, 
if  not  invariably,  that  on  the  right  hand  as  one  faces  the 
mill,  and  the  direction  of  progress  is  from  left  to  right,  that 
is  to  say,  the  men  at  work  wa&  round  with  the  left  shoolder 
inwards.  Buffaloes  are  seldom  yoked  to  an  Assamese  sugar- 
mill,  and  bullocks  never.  The  whole  machine  is  made  entirely 
of  wood,  without  a  nail  or  a  piece  of  iron  in  its  composition,  and 
its  value  varies  accordiug  to  the  kind  of  wood  used.  A  mill 
can  be  built  of  tamarind  wood  for  Rs.  8,  but  in  jam  wood 
{Eugenia  Jambolana)  it  will  cost  Bs.  12,  and  if  nahor  (Mesua 
/erreaj  is  used,  as  much  as  Rs.  15. 

All  being  ready  for  crushing,  the  first  thing  the  cultivator 
does  is  to  oind  two  of  the  finest  cane  stalks  along  the  beam  of 
the  mill,  as  an  offering  to  Yiswarkarma,  the  god  of  artificers. 
The  canes  are  then  passed  through  the  mill  in  batches  (and  or 
iand)  of  six  or  eight  at  a  time,  toe  juice  falling  into  the  b*ouffh, 
and  thence  through  a  hole  on  to  a  sloping  wooden  tray,  which 
transmits  it  by  a  lip  of  plantain  leaf  to  the  earthen  vessel  placed 
to  receive  it  in  a  pit  dug  below..  In  some  places  the  tray  (ro^ 
dhara)  is  circular  in  snape,  with  a  raised  wooden  edge  and  a 

*  The  following  are  the  dimensions  of  a  sagar-mill  measured  in  the  MAjhnll, 
and  may  be  taken  as  fairlj  xepreaentatiye  of  the  machine  commonly  used  in 
Assam:— 

Length.      Breadth.     ThftokncaB  or  depftlu 

Ft  In.       Ft.   In.  Inches. 

Tbyoli 4  0  12  8i 

Trough  UQooiptAiaioljoli,        ...    2  0         0    7|  '  SJ 

JSitfjolif    ..•        «..        ...        •••    6  6  1-    S^  6 

Rectangnlar  space  in  (0170/iy    •••    1  11         0    9  6  . 

Total  length  of  rollers,  ^       -.8  6 

Circnmferenoe, «•    2  4| 

Length  of  grooyed  part,  ...    1  1 

Breadth  of  grooyes,      •••       •••    0  2^ 

Depth  of  „  M.        —    0  2. 

Height  of  uprightSi      ••.        •••    2  6 

Circomference,  ...        •••       ...    2  4 

The  length  of  each  arm  of  the  beam  was  abont  9  feet. 

The  smooth  or  nngrooved  portion  of  the  rollers  was  thus  2  feet  5  Inches  in 
lengthy  bnt  from  this  must  be  deducted  the  spaces  covered  bj  the  depth  of  the 
trough  below  and  the  thickness  of  the  bofjoli  above,  i.0.»  2|  inches  and  6  inches : 
thus,  2  feet  5  inches  —  8}  inches  s:  1  foot  8}  inches,  the  length  avwlable  for 
cmshing. 
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fonndHBhaped  escapement  for  the  juioe,  but  tumally  a  simple 
slab  of  woody  slightly  concave^  is  considered  sufficient.  The 
working  of  the  miU  is  accompanied  by  a  lend  and  strident  noise, 
which  is  welcomed  by  the  ryots  as  a  sign  that  the  rollers  are 
biting  well,  and  is,  moreover,  a  cheerful  and  nsefal  accompani- 
ment  while  the  work  is  carried  on  by  night,  as  is  the  practice 
towards  the  end  of  the  season,  when  the  heat  of  the  day  wonld 
be  injurious  alike  to  the  men  and  the  cane-juice.  Each  handful 
of  canes  is  passed  through  the  mill  three  or  four  times,  until  they 
begin  to  yield  mere  foam,  when  they  are  thrown  aside,  and  a 
fresh  batch  takes  their  place.  Mugi  and  pura  cane  squirt  out 
their  juice  plentifolly  on  the  first  compression,  and  give  less  af« 
terwards,  while  the  harder  and  tougher  tdiya  passes  through  al- 
most dry,  and  only  begins  to  yield  juice  to  the  second  squeeze* 
At  the  third  and  iouri£  crushings,  the  flattened  canes  are  usually 
twisted  into  a  rope,  so  as  to  present  a  bulkier  body  for  compres* 
sion.  A  boy  sitting  in  front  of  the  mill  draws  them  out  as  they 
pass  through  the  rollers,  and  hands  them  back  to  the  man  who 
sits  behind  and  feeds  the  mill.  Four  or  five  men  drive  the 
machine,  resting  their  hands  on  the  beam,  and  pushing  against 
it  with  the  chest  and  shoulders.  The  force  required  to  put  the 
mill  in  motion  was  ascertained  in  one  experiment  made  by  Mr. 
R.  T.  Greer,  sub-divisional  officer  of  GolAghAt,  to  be  5  to  6  lbs. 
without  cane,  and  40  lbs.  with  mugi  cane  between  the  rollers, 
but  60  lbs.  with  teliya.  The  rate  of  progress  in  crushing  is 
about  two  maunds  (165  lbs.)  per  hour.  A  good  deal  of  trash 
and  impurity — earth  from  the  imperfectly  cleaned  canes,  frag- 
ments of  the  stalk,  dust  carried  by  the  wind,  &c. — enters  the 
earthen  pot  along  with  the  juice ;  in  fact,  after  a  couple  of 
hours'  work,  mud  can  be  plentifully  scraped  off  the  plantain  leaf 
lip  of  the  tray,  but  the  ryots  seldom  trouble  themselves  to  clean 
it.  When  the  pot  is  full,  it  is  changed  for  another.  As  the 
work  proceeds,  tne  wedges  holding  the  clamps  have  usually  to 
be  driven  home  from  tune  te  time,  to  counteract  the  tendency 
of  the  rollers  to  work  asunder. 


Thb  following  is  extracted  from  Mr.  Bisley's  report  on  the 
Trade  of  Chota  Nagpore^  with  reference  to  the  proposed  railway 
from  Sitarampur. 

The  gradusd  spread  of  cultivation,  the  incessant  demand  for 
railway  sleepers,  and  the  practice  of  girdling  the  tree  for  resin, 
have  combined  to  denude  the  districts  of  Hazaribagh,  Lohardug- 
ga,  and  Manbhoom  of  most  of  their  valuable  s&l  forests.  Ex- 
tensive jungles  still  remain  uncleared  in  these  districts,  but 
nearly  all  the  trees  big  enough  to  make  sleepers  have  been 
thinned  out,  and  little  besides  saplings  is  left.  Forest  reserves 
have  been  formed  by  Government  in  the  north-west  of  Hazari- 
bagh, in  the  south  of  Palamow,  and  in  the  western  comer  of 
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Singbhoomy  and  thronghont  the  division  the  landholders  are  now 
beginning  to  establish  small  reserves  locally  known  as  rakhwaU. 
These,  however,  are  not  worked  on  anv  regolar  system ;  their 
bonndaries  are  nsnallj  ill-defined,  and  the  conflicting  claims  of 
the  landlord  and  the  villagers  are  a  frnitfnl  source  of  litigation 
in  the  criminal  courts.  A  scheme  for  preserving  the  private 
forests  of  Chota  Nagpore  has  recently  been  under  consideration 
by  Government.  Forest  officers  were  deputed  to  examine  the 
forests,  but  it  is  believed  that,  except  in  Singbhoom,  which  has 
only  been  resorted  to  for  sleepers  within  the  last  two  or  three 
years,  and  in  the  south  of  Lohardugga^  the  private  forests  of  the 
division  contain  little  timber  worth  preserving.  In  the  Tribu- 
tary States  the  original  forests  are  still  virtually  untouched. 
Cart-roads  do  not  exist,  and  the  rivers  cannot  be  used  for  float- 
ing timber.  Here  the  proposed  railway  will  open  out  an  enor- 
mous area  of  virgin  forest  which^  if  properly  worked^  ought  to 
meet  almost  any  demand  for  an  indefinite  period. 


Thb  Cork  Oak  in  New  Zealand. — ^In  a  paper  read  before  the 
Auckland  Institute,  Mr.  Justice  Gillies  gives  the  following  parti- 
culars:— In  1855  the  late  Dr.  Sinclair  planted  a  young  Cork  Oak 
received  from  Kew.  It  is  now  40  feet  high,  14  feet  in  bole,  with 
a  crown  of  about  40  feet  in  diameter*  The  trunk  at  3  feet  from 
the  ground  is  now  5  feet  9  inches  in  girth  after  stripping.  For 
several  years  it  has  produced  acorns,  from  which  the  present 
occupant  of  the  grounds^  Mr.  John  Hay^  has  raised  a  number  , 

of  young  oaks,  and  distributed  them  liberally  through  New  | 

Zealand.  In  1877,  I  stripped  the  tree  for  the  first  time,  and 
got  a  large  quantity  of  virgin  cork,  which  I  did  not  weigh, 
the  first  stripping  being  of  no  commercial  value.  In  February 
last,  I  again  stripped  it,  and  after  drying  the  bark  found  the 
product  to  be  70  lbs.  weight  of  good  marketable  cork  fit  for  pint 
corks,  and  said  to  be  worth  60«.  per  cwt*  It  will  thus  be  f>een 
that  the  trees  must  be  twenty-five  to  twenty-seven  years  old  be- 
fore producing  any  return,  and  then  every  five  years  may  pro- 
duce 70  lbs.  to  100  lbs.  weight  of  marketable  cork.  The  produce 
improves  in  quality  with  each  stripping.  On  comparing  the 
New  Zealand  product  with  imported  bark,  it  is  evident  that  the 
annual  growth  of  the  bark  in  Auckland  is  equal  to  that  of  the 
imported. — Oardener^s  Chraniele. 


The  Tbeatment  of  Rubber  :  Importaiw?  for  Planters. — 
Mr.  T.  Christy  of  London  writing  on  9th  August  with  reference 
to  "  R's  "  letter  on  page  615  of  the  Tropical  Agriculturist^  says  : — 
^^  I  am  delighted  to  see  some  people  are  waking  up,  and  I  am 
glad  to  let  them  know  how  far  I  have  ^ot  in  regard  to  the  treat- 
ment of  mUky  gum.    As  soon  as  the  milk  is  coUected,  weigh  out 
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a  pound  or  any  given  weight,  then  get  some  cheap  spirit.  If 
the  strength  can  be  discovered  so  much  the  better.  W  hen  all 
is  ready  pour  in  some  spirit  on  the  milk,  and  if  watched,  and  of 
the  proper  strength,  all  the  rubber  or  guttapercha  will  run  up  in 
veins  to  a  lump.  Of  course  the  less  spirit  used  the  better  :  tnen 
note  the  quantity  of  spirit  required  and  write  it  down.  Take  the 
ball  of  rubber  and  put  it  into  clean  water  and  wash  it  as  you 
would  butter,  and  put  it  to  dry  in  cakes  in  the  sun.  This  wash- 
ing gets  rid  of  the  resin  and  gum  that  cause  the  ^  elastic '  gum 
to  be  brittle.  Some  sort  of  gutta  I  have  found  go  quite  hard 
when  treated.  I  have  tried  alum  and  on  some  ^  milks  '  this  has 
an  effect,  but  I  do  not  get  so  large  a  yield  of  elastic  gum  as 
with  spirit.'* — Timber  Trades  Journal. 


Teakwood* — I  understand,  says  a  writer  in  the  G^artfm,  that 
some  of  our  enterprising  hot-house  builders  are  introducing  this 
wood  into  horticultural  buildings,  and  it  is  expected  it  will 
supersede  pine  to  a  considerable  extent.  It  is  light,  strong,  and 
durable,  and  not  difficult  to  work.  Teak  baskets  for  orchids  are 
now  common,  and  gardeners  know  how  much  more  lasting  they 
are  than  those  of  Iuu:el  and  other  common  woods.  Lightness 
and  elegance  of  structure  are  important  considerations  in  hot- 
houses m  more  ways  than  one,  and  in  this  respect  teak  has  the 
decided  advantage,  for  it  enables  the  builder  to  dispense  with 
heavy  rafters  and  beams,  and  is  not  much  less  durable  than  iron, 
to  wmch  it  is  preferable  in  other  respects.— Timfc^r  Trades  Journal. 


'^  A  large  consignment  of  American  skewers  just  to  hand, " 
is  an  announcement  which  is  prominently  exhibited  in  proximity 
to  the  markets  in  our  lar^e  towns.  Why  cannot  our  saw-miU 
owners  in  the  home  timber  trade  use  up  a  little  more  of  their 
waste  material  for  such-like  small  articles,  instead  of  consumers 
having  to  send  3,000  miles  for  them  ?  These  American  skewers 
are  better  looking  than  the  rough  hewn  ones  to  which  we  have 
been  accustomed,  but  certainly  not  so  well  suited  for  butchers' 
purposes.  They  look  more  like  ready-sharpened  pencils,  having 
oeen  turned  smooth  and  pointed  by  machinery.  We  suppose, 
however,  that  the  introduction  of  these  American  skewers  is 
due  to  our  national  backwardness  in  making  use  of  labour- 
saving  machines  for  small  industries.  Skewer-making  in  Shake- 
speare's time  was  carried  on  by  hand  in  this  coxmtry,  and  is 
still  to  a  great  extent.  The  processes  of  the  manufacture  are 
generally  mUeved  to  have  suggested  the  following  lines : — 

**  There's  a  diyinitj  that  shapes  onr  ends. 
Rough  hew  them  how  we  will" 

^^TinJber  Trades  Journal. 
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Thb  following  extracts  from  the  ^^  Cape  Times,"  shows  that  the 
importance  of  securing  a  snnplj  of  local  forest  produce  is  ap- 
preciated by  the  Government  tnere.  Mr.  Hatohins  of  the  Indian 
Forest  Department,  lately  transferred  from  Mysore  to  Bengal, 
and  now  employed  on  special  duty  at  the  Cape,  is  the  officer  re- 
ferred to. 

'^  Honorable  Mr.  Pritcbard  moyed :  That  there  be  laid  on  the  table 
of  this  Council  a  return,  showing  the  imported  cost  of  all  articles 
made ;  of  wood  contracted  for  by  the  GoFemment  out  of  this  colony, 
such  as  railway  carriages,  railway  trucks,  tipping  carts,  Scotch  carts, 
wheel-barrows,  railway  sleepers,  pickaxe  handles,  &c.,  imported  during 
the  year  ended  the  80th  Jane,  1883.  He  desired  to  obtain  this  in- 
formation in  order  that  it  might  be  compared  with  the  report  of  the 
committee  of  another  place  which  was  now  sitting  on  the  question  of 
colonial  industries. 

''  Mr.  Bobertson's  resolution  on  the  use  of  yellow-wood  for  railway 
deepers,  and  the  encouragement  of  colonial  woodcraft,  was  agreed  to 
in  committee.  What  will  come  of  it  ?  A  select  committee  two  years 
ago  recommended  certain  tests  and  experiments  with  reference  to  the 
use  of  yellow-wood  for  railway  sleepers ;  and  a  fortnight  ago  some 
deepers  cut  from  Knysna  timber  were  shipped  to  England  to  be  tested* 
Mr.  Robertson's  resolution  will  hare  the  same  fate.  There  are  at 
present  in  the  conntry  sleepers  of  creosoted  yellow-wood  that  faa?e 
Iain  for  many  years.  Is  no  eyidence  to  be  collected  from  these  ?  And 
what  says  Comta  Yaselot  de  Regn^?  Yellow-wood,  experts  say,  is 
one  of  the  hardest  and  most  durable  of  timbers,  if  cut  at  the  proper 
season  and  dealt  with  secundum  artem.  Stink-wood  is  of  quicker  growth, 
and  might  be  multiplied  indefinitely  if  the  work  of  re-forestation  were 
actively  and  skilfully  pursued.  If  Mr.  Robertson  had  brought  to 
the  notice  of  the  House  the  state  of  the  Forest  Department  and  its 
need  of  more  liberal  treatment,  he  would  hare  done  more  good  than 
by  a  resolution  which  will  straightway  be  pigeon*holed  in  a  department. 
The  Oomte  Yaselot  de  Regn^  has  lately  been  reinforced  by  one  Qxpe- 
rienoed  and  clever  forest  officer  from  India;  but  this  branch  of  the 
seryice  is  undermanned.  It  is  trite  to  say  that  not  for  the  sake  of 
timber  only  the  colonial  forests  should  be  kept  under  careful  and  intelli- 
gent control,  and  planting  indastrioosly  carried  on  wherever  the  condi- 
tions of  soil  and  site  are  farourable.  The  effect  of  forests  on  climate 
is  known  to  erery  school-boy.*' 


Son  experiments  in  manufacturing  potash  have  been  made  by 
Dr.  Warth  at  the  Dehra  Dtfn  Forest  School,  and  250  maunda 
of  andried  sil  wood  yielded  3  seers  of  potash. 
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COCHINEAL. 

[Thb  information  in  this  paper  is  derived  partly  from  Liotard'e 
Jfemarafulum  on  t>y$9  of  Indian  Growth  and  I^roduetion,  partly 
from  the  Proceedings  of  the  Agricultural  Department,  October 
1871^  and  partly  from  notes  snpplied  by  Liettt.-Colonel  Wace^ 
Commissioner  of  Agricoltorej  Panjab.»«J.  S.  C.  D.] 


I. 

The  Cochineal  insect  is  known  scientifically  as  the  Coeeue  cacti, 
being  nearly  allied  to  the  lao  insect,  or  Coceia  Lacea.  It  is  found 
in  the  wild  state  in  many  countries,  but  in  Mexico  and  the 
Canary  Islands  has  been  much  improved  by  rearing  and  selec* 
tion.  The  object  of  the  present  notice  is  to  describe  the  methods 
of  rearing  employed  in  these  countries,  to  give  some  description 
of  the  cochineal  dye,  and  to  point  out  the  great  facilities  which 
elist  for  cultivating  the  insect  in  India  without  difficulty  and 
with  much  profit.  The  Cochineal  insect  is  met  with  of  two 
varieties,  the  grana  /wa  and  the  grana  eylvestria.  The  latter 
variety  is  wild,  and  is  inferior  to  the  grana  jina  or  Mexican 
or  Mestique  variety,  which  alone  seems  to  be  commercially  pro* 
fitable.  In  the  Canary  Islands  the  grana  Jina  has  been  intro* 
duced  with  much  success,  as  will  be  seen  from  the  following 
descriptive  report  furnished  by  Mr.  Grattan,  British  Consul  in 
the  Canary  Islands. 

The  Cochineal  insect  is  a  species  of  coccua  about  the  size  of  a 
pea ;  it  has  a  silvery  grey  appearance,  the  body  being  reddish 
black  and  covered  with  fine  white  dust.  When  first  brought 
forth,  the  insect  moves  about  freely,  but  as  it  grows  it  fixes  itself 
to  the  leaf  from  which  it  derives  its  nourishment.  There  are 
several  varieties  of  the  prickly-^pear  plant  on  which  the  Cochineal 
feeds,  but  that  most  generally  cultivated  for  the  purpose  of  breed* 
ing,  is  the  common  hardy  Opuntia  vulgaris.  In  a  wild  state  this 
plant  brings  forth  abundance  of  fruit,  and  it  formerly  supplied 
one  of  the  principal  articles  of  food  to  the  inhabitants  of  the  Ca* 
nary  Idands.     The  fruit  is  found  to  debilitate  the  plant  when 
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used  for  the  purpose  of  rearing  Cocliinea] ;  it  is  therefore  careful- 
ly removed  as  fast  as  it  buds.  The  cactus  plant  is  so  hardy  aa 
to  grow  luxuriantly  on  rocky  spots,  where  there  appears  to  be 
scarcely  soil  enough  to  fill  the  crevices ;  but  in  this  state  it  can- 
not serve  for  the  rearing  of  Cochineal  for  more  than  one  or  two 
seasons.  In  rich  soil,  and  with  abundance  of  manure  and  water, 
the  same  plants  will  continue  to  yield  excellent  crops  for  from 
10  to  12  years. 

The  best  soil  is  that  which  is  found  in  volcanic  countries, 
where  pumice  stone  and  black  scoria  abound.  Where  no  arti* 
ficial  irrigation  can  be  obtained,  a  layer  of  black  scoria,  called 
locally  "picou,*'  covering  the  ground  to  the  depth  of  several 
inches,  is  found  greatly  to  improve  the  plant,  by  retaining  the 
moisture  of  the  soil,  and  protecting  it  from  the  heat  of  the  sun, 
and  also  by  preventing  the  growth  of  weeds,  thereby  keeping 
the  land  constantly  clean.  In  those  parts  of  the  Canary  Islands 
where  the  soil  has  been  overrun  by  lava,  and  on  which  the  vege- 
table growth  is  confined  to  lichens,  mosses,  and  here  and  there 
small  ferns  or  weeds,  the  preparation  of  the  land  for  the  cultiva- 
tion of  the  cactus  is  a  long  and  costly  process.  •  The  rocks  and 
stones  which  cover  the  surface  being  removed  from  a  given 
space,  the  earth  and  mould  buried  beneath  them  is  carefully 
collected  into  a  mound ;  the  rubbish  is  then  replaced,  forming  a 
flat  surface,  and  the  earth  is  spread  on  the  top  to  the  depth  of  at 
least  three-quarters  of  a  yard.  The  expense  of  this  process  va- 
ries according  to  the  hardness  of  the  rock,  to  the  abundance  of 
sub-soil,  and  to  many  other  circumstances.  When  the  Java 
streams  of  older  date,  and  the  crumbling  action  of  the  elements 
has  sofloned  and  rendered  the  stone  porous,  the  mould  beneath 
being  found  in  sufficient  abundance  ;  the  average  cost  of  prepar- 
ing the  laflid  for  cactus  planting  is  about  £90  to  the  acre. 
Where  there  is  abundance  of  earth  on  the  surface,  and  the  pre- 
paration consists  only  in  levelling  the  ground  for  the  facility  of 
planting  and  of  irrigation,  the  cost  is  much  less;  but  a  thorough 
upturning  and  airing  of  the  soil  is  found  to  be  essential  to  the 
successful  cultivation  of  the  cactus.  The  cactus  plant  is  propa- 
gated by  the  leaves,  which  should  be  broken  off  sharply  one  at  a 
time,  and  be  exposed  to  the  heat  of  the  sun  for  about  three 
weeks  before  they  are  planted ;  if  the  leaf  is  put  into  the  ground 
fresh  and  moist  as  at  first  gathered,  it  is  almost  sure  to  rot ;  but 
when  laid  in  the  sun,  and  allowed  to  dry  until  slightly  bent,  it 
will  strike  root  and  bud  with  the  greatest  facility.  Daring  the 
summer  months,  leaves  so  dried  will  be  found  to  bud  in  ten 
days  or  a  fortnight  with  great  profusion,  as  many  as  eight  or 
ten  new  leaves  bursting  forth  at  the  same  time.  The  leaves 
should  be  planted  in  furrows  at  about  a  yard  apart,  either 
edgeways,  as  close  as  possible,  or  about  4  inches  apart  if  placed 
across  the  furrows.  This  plantation  being  made  in  May  or 
Junej  the  new  leaves  will  have  grown  to  their  full  sizt  in  four 
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or  five  mouths^  and  the  plants  will  then  be  ready  for  trans- 
planting into  the  groand  to  be  finally  allotted  to  them.  •  Here 
the  furrows  should  be  at  least  two  yards  apart^  in  order  to  ad- 
mit of  a  free  passage  to  the  labourers  amongst  the  plants  after 
they  have  grown  to-  their  full  size ;  and  each  plant  should  be 
placed  in  the  furrow  at  half  a  yard  from  that  on  either  side  of  it^ 
in  order  to  allow  sufficient  space  for  their  full  development^ 
which  will  take  place  in  the  month  of  February  or  of  March. 
Each  leaf  buds  with  about  from  5  to  15  shoots^  according  to  the 
nature  of  the  soil  and  to  the  quantity  of  manure  and  water  sup- 
plied to  it.  In  handling  these  plants,  great  care  must  be  taken 
to  avoid  bruising  the  main  trunk ;  if  by  accident  the  hoe  should 
be  struck  against  it,  the  only  way  of  saving  the  plant  is  to  cut 
out  the  injured  piece  with  a  sharp  knife,  the  fresh  cut  will  then 
probably  dry,  and  the  plant  will  be  none  the  worse ;  a  bruise,  on 
the  contrary,  gradually  causes  the  whole  trunk  to  become  soft 
and  putrid.  A  considerable  quantity  of  ordinary  manure  or  of 
guano  is  required  to  bring  the  plants  to  perfection,  the  latter 
is  dangerous  without  abundant  irrigation,  the  plants  being  sub- 
ject to  a  peculiar  disease  when  there  is  not  sufficient  water  to 
dissolve  the  guano ;  but  with  plenty  of  water  as  much  as  20 
cwt.  of  guano  can  be  applied  to  each  acre  of  cactus  plants  with 
the  best  results.  In  all  cases,  however,  it  is  found  advantage- 
ous to  make  use  of  ordinary  manure,  as  well  as  guano,  in  order 
to  lighten  the  soil,  which  should  be  thoroughly  dug  four  times 
a  year,  and  oftener  when  weeds  are  plentiful. 

Having  by  these  means  by  the  end  of  May  or  June,  obtained 
well-grown  cactus  plants  consisting  of  four  or  five  branches 
springing  from  each  trunk,  with  a  good  supply  of  rich  dark- 
green  leaves ;  when  the  fleshly  spines  and  prickles  have  fallen 
jprom  them,  the  plantation  is  ready  to  receive  the  insect.  The 
growers  on  the  south  side  of  the  Island  of  Teneriffe  cultivate 
the  Cochineal  in  the  winter,  so  as  to  bring  it  to  maturity  in  time 
(or  the  great  crop  which  is  planted  from  the  latter  end  of  May 
to  the  end  of  July  or  August ;  the  insects  being  carried,  to  the 
north  of  the  island  in  boxes  supplied  with  trays,  in  which  they 
are  laid  to  the  depth  of  two  inches.  Each  box  is  constructed  to 
hold  about  40  lbs.,  and  is  carried  on  a  man's  shoulders  oyer  the 
mountains  during  the  night,  so  as  to  be  as  little  exposed  to 
the  heat  of  the  sun  as  possible.  In  Grand  tlanary  the  most 
extensive  planters  reserve  a  portion  of  their  land  for  the  produq- 
tion  of  ''madres^'  (or  mothers)  as  will  be  hereafter  explained. 
The  state  of  the  weather  during  the  growth  of  the  ^  madres/^ 
and  the  temperature  at  the  time  of  spawning,  has  so  great  an 
effect  upon  the  amount  of  young  produced,  that  it  is  impos- 
sible *to  fix  the  quantity  of  "  madres  *'  required  per  acre ;  but 
for  such  a  plantation  as  has  been  described,  about  from  eight  to 
ten  boxes,  that  is  from  three  to  four  quintals,  would  be  con- 
sidered •  fair  average.    The  mothers  are  put  into  small  bags 
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made  of  a  material  called  ''  lenqne/'  (a  sort  of  ganze^)  about 
8  or  9  inches  long^  and  shaped  somewhat  like  a  Bausage^  in  each 
of  which  is  pot  aboat  a  table-epoonf al  of  ^'  madree^  '^  and 
then  hung  over  a  leaf  in  the  Cochineal  plantation.  The  yoang, 
as  they  are  born^  walk  out  of  the  bag  on  to  the  cactus^  and 
spread  over  the  surface  of  the  leaf.  The  qnantity  of  insects 
spawned  in  a  given  time  will  vary  according  to  the  heat  of  the 
weather^  and  the  age  of  the  ''  madres ";  with  fresh  **  madres/' 
and  in  warm  weather  a  couple  of  hours  will  be  enough  to  cover 
the  leaf  sufficiently  with  old  "madres/'  and  in  cold  weather, 
the  bags  may  be  left  on  the  leaves  as  long  as  SO  hours,  or  even 
two  days;  the  leaf,  on  removing  the  bags,  should  be  modera- 
tely and  evenly  covered  with  insects.  If  the  insect  is  allowed 
to  spawn  too  freely  on  each  leaf,  the  crop  will  be  damaged  in 
quality,  and  if  the  bags  are  removed  too  soon,  the  crops  will  be 
deficient  in  quantity.  The  obtaining  of  fair  average  number  of 
insects  on  each  leaf  is  therefore  one  of  the  most  important  points 
to  be  looked  too  in  the  cultivation  of  Cochineal,  and  one  which 
requires  experience  and  constant  supervision  on  the  part  of  the 
grower.  There  are  other  ways  of  conveying  the  spawn  to  the 
leaves  ;  that  most  in  practice  is  the  following :  the  "  mad- 
res,''  are  spread  on  shallow  trays  which  are  slid  into  shelves 
round  a  room,  each  tray  being  being  about  4  or  5  inches  long 
and  2^  inches  wide  ;  some  use  them  made  entirely  of  wood, 
others  a  framework  of  wood  with  a  bottom  of  '^ medio  brin,'' 
or  thin  canvas,  nailed  on  so  as  to  prevent  the  escape  of  the  young. 
The  "madres"  being  laid  thinly  over  the  surface,  so  as  to  lie 
closely  side  by  side,  but  not  one  over  the  other ;  pieces  of  rag, 
about  half  a  yard  long  by  6  inches  wide,  are  then  spread  over  the 
whole  surface  of  the  tray  ;  in  a  short  time  these  become  covered 
on  the  under-side  with  the  young  insects,  and  being  removed  are 
conveyed  to  the  plantation  in  baskets  ;  they  are  one  by  one  pin- 
ned on  to  the  leaves,  on  which  the  young  insects  soon  fix  them* 
selves;  fresh  rags  are  then  laid  over  the  "madres"  to  be  again 
covered  with  the  young.  It  is  found  that  white  rags  are  best, 
black  and  dark  colours  are  disliked  by  the  insect.  The  same 
difficulty  as  to  the  number  of  insects  conveyed  to  each  leaf  exists 
in  this  method  of  rearing  as  well  as  in  the  former  with  a  new 
element  of  difficulty,  vis,,  that  the  production  of  the  young 
varies  with  the  amount  of  light  admitted  into  the  room.  To 
insure  the  greatest  quantity  of  spawn  in  the  shortest  time,  it  is 
therefore  necessary  to  have  a  skylight  to  the  room,  and  it  is  not 
improbable  that  the  preference  for  white  rags  is  owing  to  their 
admitting  more  light  to  the  insect.  After  pinning  the  rags  to 
the  leaves  they  are  left  for  a  longer  or  shorter  time,  according  to 
the  state  of  the  weather ;  in  fine  and  warm  weather  24  hours  will 
suffice,  but  when  the  weather  is  cold  and  damp  they  should  not  be 
removed  for  thiQe,  four,  or  more  days.  In  the  winter  season  the 
rags  used  formerly  to  be  left  upon  the  plants  until  the'time  for 
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gathering  the  crops,  in  order  to  protect  the  young  insects  from 
the  inclemency  of  the  weather,  hut  experience  has  shown  that  this 
object  is  better  obtained  by  other  means.  It  may  be  as  well  to 
mention  here,  that  for  a  winter  crop  the  insects  should  be  allowed 
to  spawn  far  more  copiously  on  each  leaf  than  in  summer,  as  the 
cold,  rain,  and  winds  of  that  season  destroy  a  great  many.  When 
the  ''madres''  have  exhausted  their  powers,  which  occurs  sooner 
or  later,  according  to  the  temperature  to  which  they  are  exposed, 
and  which  is  known  by  the  young  being  born  black  instead  of 
white,  they  are  collected  from  the  bags  or  trays  in  which  they 
have  been  spawning  and  put  into  an  oven  for  drying.  This 
process,  and  the  treatment  used  in  preparing  the  *'  madres'^  for 
market,  is  so  similar  to  that  gone  through  with  the  full-grown 
silver  Cochineal  of  the  principal  crop,  that  both  subjects  may  be 
considered  together.  The  yonng  insect  takes  more  or  less  time 
in  coming  to  matnrity,  according  to  the  weather.  Those  reared 
in  June  are  often  ready  to  be  gathered  in  70  days,  or  even 
earlier;  whereas  those  reared  in  October  and  November  are 
not  ripe  till  late  in  February  or  early  in  March.  Those  reared 
in  the  latter  season,  which  are  intended  exclusively  to  serve  as 
*'madres''  should  be  allowed  to  ripen  thoroughly  before  they  are 
gathered,  and  should  not  be  taken  off  the  plant  until  there  are 
some  young  to  be  seen  crawling  over  the  leaves.  On  the 
other  hand,  the  Cochineal  reared  in  March  or  April  for 
^'madres'^  spawns  with  such  astonishing  rapidity  in  Jane  or 
July,  under  the  inflnenoe  of  the  heat  of  those  months,  that,  as 
eoon  as  the  first  leaf  in  a  plantation  which  has  taken  three  or 
four  days  to  cover  with  insects  is  seen  to  have  young  upon  it,  the 
whole  should  be  gathered,  for  even  those  that  require  some 
hours  before  arriving  at  maturity  will  ripen  in  warm  weather. 

The  Cochineal  reared  in  June  and  July  being  the  great  crop 
of  the  year,  prepared  principally  for  drying  at  once  into  silver 
Cochineal,  should  be  gathered  before  it  commences  to  spawn. 
Thus,  during  August  and  September,  the  grower  watches  for  the 
first  symptoms  of  spawning,  and  as  soon  as  they  are  noticed,  not 
a  moment  is  lost  in  proceeding  to  immediate  gathering,  for  the 
weather  being  then  quite  as  warm  and  bright  as  in  June,  the 
same  rapidity  in  ripening  is  observable,  and  the  loss  of  weight  is 
serious  if  the  spawning  is  allowed  to  proceed  for  even  a  few 
hours.  The  proper  manner  of  gathering  varies  according  to  the 
object  to  which  the  plants  are  devoted;  but,  as  a  general. rule, 
the  leaves  on  which  the  bags  are  placed  are  sharply  cutoff  with  a 
knife,  close  to  the  branches,  and  the  Cochineal  is  swept  off  them 
into  broad  baskets  closely  woven  to  prevent  loss.  After  the  leaves 
are  all  cut  off  and  swept,  they  are  dropped  into  the  ridges,  wiere 
they  are  left;  another  set  of  gatherers  carefully  scrape  off  the  in- 
sects which  have  passed  into  the  branches  or  trunk  of  the  plant ; 
leaving  even  one  or  two  insects  on  these  branches  is  fatal  to  the 
healtii  <tf  the  plant,  as  they  spawn^  most  probably  in  hidden  spots. 
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and  shortly  afterwards  the  strength  of  the  branches^  which  is  re- 
quired to  produce  new  leaves  for  the  ensuing  year^  is  absorbed  by 
the  surreptitious  growth  of  insects^  and  this  is  fatal  to  the  future 
crop.  It  is^  therefore^  a  most  important  point  to  be  attended  to 
by  the  overseer.  To  prevent  any  young  insects  remaining  on 
the  plants  after  gathering,  it  is  necessary  to  sweep  the  branches 
several  times  every  two  or  three  days.  By  this  means  such  as 
may  escape  the  first  or  second  sweeping,  having  both  grown  and 
changed  their  position^  will  be  removed  on  the  third  or  fouith 
application  of  the  broom.  It  must  be  borne  in  mind  that  a 
small  insect  will  grow  in  a  few  weeks  into  a  '^  madre/'  and  will 
propagate  several  hundreds  of  young  which  will  eventually  much 
weaken  the  plant.  The  leaves  which  have  been  cut  off  at  the 
gathering  of  the  crop,  should  now  be  chopped  up  into  small 

Eieces  and  dug  into  the  ground,  as  they  serve  to  lighten  it,  and 
y  their  fermentation  they  warm  the  roots  of  the  plant,  and  act 
as  excellent  manure;  guano  should  also  be  applied  freely.  It  is 
found  that  as  much  as  15  quintals  of  guano  per  l^  acres  can  be 
applied  with  benefit  to  the  Cochineal,  a  grower  at  Grand  Canary 
used  as  much  as  25  quintals  on  one  occasion,  and  was  rewarded 
by  a  return  of  from  11  to  12  quintals  of  Cochineal,  or  nearly 
double  the  average  crop.  To  prevent  so  much  guano  injuring  the 
plants,  artificial  watering  must  be  freely  resorted  to  if  necessary; 
a  good  soaking  being  given  to  the  ground  every  three  weeks. 
The  cactus  cannot  bear  much  water  when  not  strengthened  with 
manure,  neither  can  it  bear  much  manure  unless  it  is  copiously 
watered.  When  a  plantation  is  reserved  for  the  production  of  a 
winter  crop,  the  leaves  should  be  covered  with  Cochineal  in  the 
months  of  October  or  November ;  by  planting  the  young  Cochi- 
neal at  this  season,  it  ripens,  and  is  ready  for  gathering  at  the 
latter  end  of  February  or  of  March.  Another  plantation  of  cacti 
is  reserved  for  receiving  the  seed  at  this  season ;  but  as  the  plants 
cannot  be  forced  to  bud  during  the  winter,  the  seed  must  be 
planted  in  March  upon  last  yearns  leaves,  which  have  the  dis- 
advantage of  being  tough  for  the  insect,  and  this  renders  a  winter 
crop  more  precarious  than  one  obtained  in  summer;  however, 
the  sale  of  '^  madres  '^  in  June  brings  a  quicker  return  than  the 
dry  crop  of  August  or  September.  The  wind  and  rain  during 
the  winter  months  frequently  destroy  half  the  craps,  and  in 
summer  a  hot  south  wind  ("  levante  ")  will  oft^n  kill  many  of 
the  insects.  In  order  to  prevent  the  losses  thus  occasioned,  a 
light  covering  of  cotton  gauze  is  spread  over  the  whole  planta- 
tion upon  stakes  and  wires»  at  a  height  of  about  7  feet.  Mats 
have  been  used  for  the  .purpose,  and  also  calico,  but  these  ma- 
terials are  found  to  injure  the  insects  during  the  winter  by  keep- 
ing off  the  sunshine,  and  in  summer  by  preventing  the  free 
circulation  of  air.  Some  growers  protect  the  insects  by  merely 
throwing  mats  loosely  over  the  plants  when  the  weather  threat- 
ens to  be  very  hot  or  stormy,  removing  them  when  the  danger 
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has  passed.  Bat  these  are  only  make-shifts,  and  are  less  effi- 
cacious than  the  first-mentioned  plan.  The  evil  effects  produced 
by  the  heat  during  a  south  wind  in  summer  may  be  much  dimi- 
nished by  a  copious  watering  early  in  the  morniug,  for  the 
moisture  which  evaporates  from  the  wet  soil  saves  many  of  the 
insects.  As  the  Cochineal  is  collected,  care  should  be  taken 
that  the  baskets  do  not  remain  long  filled,  the  insects  that  lie  at 
the  bottom  being  injured  by  the  weight.  The  person  in  charge 
should  immediately  empty  the  baskets |on^receiving  them  from 
the  plantation,  and  spread  out  the  Cochineal  on  trays,  or  even 
on  a  sheet  on  the  ground,  not  deeper  than  from  2  to  S  inches, 
otherwise  the  grain  will  assume  a  reddish  tinge,  which  con- 
siderably diminishes  its  value.  The  Cochineal  gathered  during 
the  day  is  collected  in  this  way,  and  towards  evening  it  is  put 
into  an  oven  heated  at  about  150°  Fahrenheit;  there  it  is  left 
for  four  or  five  hours,  the  temperature  being  carefully  kept  up ; 
afterwards  the  oven  is  allowed  to  cool  gradually  until  the  morn- 
ing, when  it  will  be  found  that  the  insects  are  still  moist.  Ex- 
posure to  the  sun  for  a  few  days  in  summer  will  complete  the 
drying,  and  it  is  found  that  there  is  less  loss  of  weight  when 
the  Cochineal  is  dried  in  this  manner  than  would  occur  if 
subjected  to  greater  heat,  or  if  left  a  longer  time  in  the  oven  in 
order  to  dry  it  at  once ;  even  in  winter  many  growers  prefer 
to  let  their  Cochineal  dry  slowly  in  the  air  rather  than  by  the 
heat  of  the  oven,  the  loss  of  time  being  of  less  importance  than 
the  loss  of  weight.  Some  growers  do  not  use  the  oven ;  a 
table-spoonful  of  wood-ashes  is  spread  over  a  pound  or  two  of 
Cochineal,  it  kills  it  in  a  couple  of  hours ;  the  dust  and  ashes 
are  then  shaken  off  from  the  grain  in  a  sieve,  and  the  Cochineal 
is  dried  in  the  sun.  Others  prepare  the  Cochineal  by  putting  it 
into  sacks  in  moderate  quantities ;  two  men  grasp  the  sacks  at 
each  end,  and  shake  the  grain  briskly  backwards  and  forwards; 
this  process  gives  the  Cochineal  a  brilliant  polish,  and  though 
less  weight  is  finally  obtained  from  a  given  quantity  of  green 
Cochineal,  the  price  it  commands  in  the  London  market  com- 
pensates for  the  loss  of  weight.  But  the  best  processes  for 
preparing  this  polished  Cochineal  are  known  only  to  a  few,  who 
keep  the  secret  jealously;  the  oven  is,  therefore,  still  idmost 
universally  used  for  drying. 

After  the  grain  is  thoroughly  dried,  it  is  well  sifted  in  order 
to  free  it  from  a  white  powder  which  to  the  last  clings  to  it; 
numbers  of  prickles  which  have  fallen  from  the  leaves  have  also 
to  be  removed.  Excellent  machines  have  been  invented  for  this 
purpose  both  in  England  and  America*  The  Cochineal  being 
thus  dried  and  cleaned,  it  is  packed  for  exportation  into  bags 
containing  about  150  lbs.  each^  which  are  carefully  sewn  up. 
This  is  done  by  the  trader  who  buys  it  from  the  cultivator,  the  lat- 
ter rarely  exporting  the  grain  on  his  own  account.  The  results 
obtained  by  different  growers  of  Cochineal  vary  so  much,  in  con- 
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fleqnenoe  of  the  peeoliar  ciroumstaaoes  to  which  the  crops  axe 
ezpoBed  in  different  localities,  that  it  is  impoesible  to  fix  upon 
the  aotoal  value  of  an  average  yield  per  acre;  bat  it  is  universal* 
ly  admitted  by  the  land-owners  in  the  Canary  Islands^  that  no 
other  branch  of  ag^cnltare  is  so  remunerative.  The  average 
temperature  in  the  southern  part  of  the  Canary  Islands  is  about 
80^  to  85^  Fahrenheit,  and  it  rarely  falls  at  night  below  56°  or 
6(P.  At  Laguna,  and  at  Orotora,  and  other  places  in  Teneriffe, 
where  Cochineal  is  cultivated  at  a  height  of  nearly  2,000  feet 
above  the  level  of  the  sea,  the  climate  is  temperate.  The  thermo- 
meter rising  to  72°  or  78°  in  the  summer^  and  falling  at  times 
during  winter  nights  to  45^. 

In  all  these  places  the  cactus  thrives^  and  Cochineal  can  con- 
sequently be  reared  successfully. 

Rain  falls  in  Teneriffe  (more  plentifully  on  the  high  lands 
than  on  the  coast)  from  the  month  ojF  October  to  April,  often  in 
heavy  showers,  which  continue  at  intervals  for  two  or  three  days^ 
these  are  generally  followed  by  two  or  three  weeks  of  dry  wea- 
ther. The  rains  are  seldom  excessive;  the  winds  rarely  amount 
to  gales.  From  May  to  October  the  weather  is  constantly  dry. 
There  are  no  tables  of  rain-fall  during  each  month  to  be  obtain- 
ed here. 

The  following  account,  showing  the  amount  of  the  first  out- 
lay, and  of  the  annual  expenses  and  profits  per  acre  of  a  Cochi- 
neal plantation,  has  been  given  by  a  grower  in  the  middle  lands 
ol  the  valley  of  Orotora,  Tenerifie  :— 

POrchase  Talne  of  land  per  acre,    ..  ••  ••    50    0    0 

Preparation  of  land  and  cost  of  planting  and  growing 
oactoa  for  the  first  jear  before  receiving  the  Cochi- 
neal crop,        ..  ..  ••  ••  ..    90    0    0 
£«g%  basketiy  and  other  ntenBiU,   ••           ••           •«    10    0    0 

First  ontlaj,       •• 

Anmual  Eapemum 

8  bosres  of  **  madres,"  at  2$,  per  ponnd, 
Wages  for  planting,  gathering,  and  preparing  Cochineal, 
12  qointals  of  gaano,  at  ld«.  id,  per  qnintaT,  «. 

Digging,  weeding,  watering,  and  general  expeoses^     . . 

Total, 

Annnal  Profits, 

50  ffis.  of  black  "  madres,''  • .  •  •  . . 

8  qnintals  of  silver  Cochineal,  at  d«.  per  ft.,  . . 

ToUl, 

Net  Profit, 

The  average  price  at  which  the  ^'madres^'  can  be  obtained 
varies  much  at  different  times,  falling  as  low  as  9d.,  and  fre- 
quently rising  to  2«.  6d»  and  even  Si.  per  pound. 
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The  management  of  the  insect  gives  employment  60  a  large 
number  of  women ;  it  can  almost  exclusively  be  conducted  by 
them.  The  larger  proprietors  employ  most  of  their  handis 
during  the  whole  year,  so  as  to  command  a  full  number  when 
the  labour  of  the  season  comes  on.  The  wages  of  the  women  in 
the  valley  of  Orotora  is  6(1.  per  day,  or  3*.  6a,  per  week  for  the 
best  workers.  Day  laborers  receive  at  the  rate  of  6*.  3d.  per 
week  for  digging  and  planting,  &c.,  &c.  The  successful  culture 
of  the  Cochineal  requires  experience  and  patient  attention 
on  the  part  of  the  grower ;  he  will  receive  his  reward  by  obtain- 
ing a  return  of  from  25  to  SO  per  cent,  upon  the  capital 
employed. 

II. 

In  Mexico  Cochineal  is  cultivated  in  much  the  same  way  as 
in  the  Canary  Islands,  Mexico  being  in  fact  the  native  country 
of  the  insect.  Cactus  plants  are  cultivated  by.  the  natives  round 
their  huts,  and  upon  the  plants  the  insects  attach  themselves 
and  rapidly  increase  in  numbers.  The  season  of  rearing  and 
gathering  lasts  about  seven  months,  during  which  period  the  in- 
sects are  gathered  three  times.  After  the  gathering  some  of  the 
branches  and  leaves  containing  females  and  their  young  are 
preserved  under  shelter,  and  on  the  return  of  the  proper  season 
they  are  distributed  over  the  plantation.  A  few  females  are 
put  into  a  nest  of  some  downy  substance,  which  is  placed  on  a 
branch  of  a  cactus  plant.  The  young  insects  quickly  spread 
themselves  out  upon  the  leaves  to  which  they  attach  themselves. 
They  are  gathered  and  killed  by  being  brushed  off  with  a  feather 
into  pans  containing  boiling  water,  or  by  being  brushed  into 
baskets  and  subsequently  steamed  or  heated  in  an  oven.  When 
taken  out  of  the  hot  water  or  steamer,  the  insects,  which  are  now 
swollen  to  twice  or  thrice  their  natural  size,  are  dried  in  the  sun, 
and  then  packed  for  the  market.  The  different  modes  of  killing 
and  drying  the  insects  cause  the  various  differences  in  the  ap- 
pearance of  commercial  cochineal.  The  usual  appearance  is  of 
irregularly  formed  grains,  fluted  and  concave.  The  best  sort 
seem  as  if  dusted  with  a  white  powder,  and  are  of  a  slate  grey 
colour.  This  appearance  is  often  imparted  artificially  by  means 
of  powdered  talc  to  deceive  the  purchaser. 

Three  kinds  of  cochineal  are  recognised  in  commerce.  The 
finest  is  known  as  '^Mistic^'  from  La  Mistica,  the  name  of  the 
place  in  Honduras,  where  the  best  insects  are  reared.  These  are 
the  grana  fina  mentioned  above.  An  inferior  variety  is  known 
as  '^  wild  cochineal,^'  the  grana  sylvestris.  The  third  and  least 
valuable  kind  is  known  as  ''mixed  cochineal,^'  being  a  mixture 
of  the  worthless  insects  of  the  two  first  mentioned  descrip- 
tions. 

Cochineal  has  been  several  times  chemically  analysed,  but  the 
results  are  not  altogether  satisfactory.    Cochineal  contains — 
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1.  Cannine,  which  may  be  called  the  eolonring  matter. 

2.  A  peculiar  animal  matter. 

3.  A  fatty  matter  compoaed  of  stearine,  bldne  and  yolatile 

fatty  acids. 
4«    Saline  mattersi  ench  as  phosphate  and  carbonate  of  lime, 
chloride  of  potassiam,  phosphate  of  potash,  and  potash 
combined  with  organic  acids. 

The  red  ooloaring  matter  is  generally  about  60  per  cent, 
of  the  whole. 

Carmine^  or  the  colouring  matter  of  cochineal,  may  be  ob- 
tained by  macerating  finely  ground  cochineal  with  ether,  which 
dissolves  out  the  fatty  matter,  and  then  dissolving  the  carmine 
by  the  application  of  hot  alcohol  and  leaving  the  solution  to 
cool:  on  evaporating  the  alcohol,  the  carmine  is  deposited  as 
a  beautiful  red  crystalline  substance,  which  dissolves  freely  in 
water.    It  is  affected  by  the  following  re-agents,  as  under  :— 

Tannin,        Gives  no  precipitate. 

Most  acids, Change  its  colour  from  a  bright 

to  a  yellowish  red. 

Boracio  acid,  Does  not  change  the  colour,  but 

rather  reddens  it  more. 

Potash,  soda  and  ammonia,...    Change  it  to  a  crimson -violet. 

Baryta  and  strontia, Produce  the  same  effect. 

Lime,  •«•        Qives  a  ciimson-violet  precipi- 

tate. 

Alumina,      Combines  with  it   and  precipi« 

tates  it  as  a  beautiful  red  ;  but 
if  boiled  it  passes  to  violet- 
red.  A  little  potash,  soda,  or 
ammonia  addeid  prevents  this 
change  and  preserves  the  sta- 
bility of  the  red. 

Protoxides  of  tin, Change  it  to  crimson-violet. 

Peroxide  of  tin,      Change  it  to  yellowish-red. 

Baits  of  iron,  »••         •••     Turn  it  brown ;  no  precipitate. 

Salts  of  lead,  Change  it  to  violet;  no  precipi- 

tate. 

Salts  of  copper,  Change  it  to  violet;  no  precipi- 
tate. 

Nitrate  of  mercury, Gives  a  scarlet-red  precipitate. 

Nitrate  of  silver,     Has  no  action  upon  it. 

Chlorine,     ...        ••.        ..^    Turn  it  yellow. 

As  may  be  supposed,  it  is  next  to  impossible  to  judge  of  the 
goodness  of  a  cochineal  by  its  physical  characters.  In  order 
to  ascertain  ite  value,  we  must  have  recourse  to  comparative 
experiments.  We  are  indebted  to  MM.  Robiquet  and  Anthon 
for  two  methods  of  determining  the  quality  of  cochineals  ac- 
cording to  the  quantity  of  carmine  they  contain.  The  process 
of  M.  Rohiquet  consists  in  decolourising  equal  volumes  of 
decoction  o(  ^i&c*ent  cochineals  by  chlorine.    By  using  a  gra« 
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doated  tube,  the  quality  of  the  cochineal  ie  judged  of  by  the 
quantity  of  chlorine  employed  for  declorieing  the  decoction. 
The  process  of  M.  Anthon  is  founded  on  the  property  which  the 
hydrate  of  alumina  possesses  of  precipitating  the  carmine  from 
the  decoction^  so  as  to  decolorise  it  entirely.  The  first  process, 
which  is  very  good  in  the  hands  of  a  skilful  chemist,  docs  not 
appear  to  us  to  be  a  convenient  method  for  the  consumer.  In  the 
first  place,  it  is  difficult  to  procure  perfectly  identical  solutions  ; 
in  the  next  place,  it  is  impossible  to  keep  them  a  long  time 
without  alteration.  We  know  that  chlorine  dissolved  in  water 
reacts,  even  in  diffused  light,  on  this  liquid,  decomposes  it,  ap- 
propriates its  elements,  and  gives  rise  to  some  compounds  which 
possess  an  action  quite  different  from  that  of  the  chlorine  solu- 
tion in  its  primitive  state.  The  second  process  seems  to  us  to  be 
preferable,  as  the  proof  liquor  may  be  kept  a  long  while  without 
alteration.  A  graduated  tube  is  also  used ;  each  division  repre- 
sents one-hundreth  of  the  colouring  matter.  Thus,  the  quantity 
of  proof  liquor  added,  exactly  represents  the  quantity  in  hun- 
dreths  of  colouring  matter  contained  in  the  decoction  of  cochineal 
which  has  been  submitted  to  examination. 

M.  Anihon  says, — '^  The  colouring  matter  of  cochineal  being  soluble 
'Mn  water,  I  have  used  this  solvent  for  exhausting  the  different 
^*  kinds  which  I  have  submitted  to  examination  in  the  colorimeter. 
"  I  operated  in  the  following  manner : — 

*'  I  took  a  grain  of  each  of  the  cochineals  to  be  tried,  dried  at  122^ 
**  Fah.,  I  submitted  them  five  consecutive  times  to  the  action  of  200 
*'  grains  of  distilled  water  at  water-bath  heat,  each  time  for  an  hour ; 
^'  for  every  200  grains  of  distilled  water  I  added  two  drops  of  a 
^'  concentrated  solution  of  acid  sulphate  of  alumina  and  of  potash. 
"  This  addition  is  necessary  to  obtain  the  decoctions  of  the  different 
^'  cochineals  exactly  of  the  same  tint,  in  order  to  be  able  to  compare 
^'  the  intensity  of  the  tints  in  the  colorimeter.  Care  must  be  taken 
''  not  to  add  to  the  water,  which  serves  to  extract  the  coloring  mat- 
**  ter  from  the  different  cochineals,  more  than  the  requisite  quantity 
'<of  acid  sulphate  of  alamtna  and  solution  of  potash,  because  a 
''  stronger  dose  would  precipitate  a  part  of  the  colouring  matter  in 
'<  the  state  of  lake. 

"  In  order  to  estimate  a  cochineal  in  the  colorimeter,  two  solutions, 
^<  obtained  as  described  above,  are  taken ;  some  of  these  solutions  are 
**  introduced  into  the  colorimeter  tubes  as  far  as  zero  of  the  scale,  which 
^'  is  equivalent  to  100  parts  of  the  superior  scale ;  these  tabes  are 
''  placed  in  the  box,  and  the  tint  of  the  liquids  enclosed  is  compared  by 
''  looking  at  the  two  tubes  through  the  eye-hole,  the  box  being  placed 
*'  so  that  the  light  falls  exactly  on  the  extremity  where  the  tubes  are< 
*'  If  a  difference  of  tint  is  observed  between  the  two  liquors,  water  is 
^'  added  to  the  darkest  (which  is  always  that  of  the  cochineal  taken 
**  as  type)  until  the  tubes  appear  of  the  same  tint.  For  diluting  the 
"  liquors  the  same  water  mnst  always  be  i^ed  which  has  served  to 
^'  extract  the  colouring  matter  of  the  cochineals  under  examination, 
''  otherwise  the  darkest  decoction  would  pass  into  violet  as  water  was 
'^  added  to  it  to  bring  back  the  tint  to  the  same  degree  of  intensity  as 
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**  that  of  tbe  decoction  to  which  it  is  compared.  The  nnmber  of  parts 
*'  of  liquor  which  are  contained  in  the  tabe  to  which  water  has  been 
'<  added  is  then  read  off;  this  number,  compared  with  the  volume 
*^  of  the  liquor  contained  in  the  other  tube,  a  volume  which  has  not 
*'  been  changed,  and  is  equal  to  100,  indicates  the  relation  between 
*'  the  colouring  power  and  the  relative  quality  of  the  two  cochineals. 
''  And  if,  for  example,  60  parts  of  water  must  be  added  to  the  liquor 
''  of  good  cochineal  to  bring  it  to  the  same  tint  as  the  other,  the 
"  relation  of  volume  of  the  liquids  contained  in  the  tubes  will  be 
''in  this  case  as  160  is  to  100,  and  the  relative  quality  of  the  co- 
''  chineals  will  be  represented  by  the  same  relation,  since  the  quality 
•'  of  the  samples  tried  is  in  proportion  to  their  colouring  power.** 

Dr.  De  la  Rue  has  separated  the  colouring  matter  from  co- 
chineal, which  he  finds  composed  of  C,^  U,^  0„  and  has  named 
it  carminic  acid. 

Some  of  the  German  chemists,  supposing  that  the  plant  npon 
which  the  insect  feeds  might  be  the  source  of  the  colouring 
matter,  instituted  a  series  of  experiments  to  determine  that 
point,  but  without  success.  The  conclusion  they  came  to  was, 
that  the  animal  economy  plays  a  prominent  part  in  the  forma- 
tion of  the  colouring  matter. 

Carmine  is  manufactured  extensively  in  France,  and  is  used 
for  superior  red  inks,  paints  and  for  colouring  artificial  flowers. 
It  is  prepared  on  the  large  scale  by  boiling  a  quantity  of  cochi- 
neal in  water  with  soda,  and  then  adding  to  it  a  little  alum, 
cream  of  tartar,  and  the  white  of  eggs,  or  isinglass,  which 
separates  the  carmine  as  a  fine  flaky  precipitate.  This  precipi- 
tate is  carefully  collected. 

There  is  something  in  the  production  of  good  carmine  which 
is  not  yet  fully  understood.  It  is  prepared  most  successfully  in 
France.  It  is  found  that  with  a  coal  fire  to  boil  the  solution, 
a  smaller  quantity  of  carmine  is  produced  than  when  a  wood 
fire  is  employed,  and  there  are  many  other  minor  points  which 
show  the  delicacy  of  its  preparation. 

The  residue  of  the  carmine,  and  some  portions  of  the  preci- 
pitate from  the  cochineal,  when  first  taken  from  the  boiler,  are 
collected  and  boiled  in  water ;  to  this  mixture  is  added  a  solu- 
tion of  alum  and  chloride  of  tin,  by  which  a  beautiful  red- 
coloured  precipitate  or  lake  is  formed.  This  constitutes  the 
pigment  known  as  ''carmine   lake." 

Appended  to  this  article  will  be  found  practical  recipes  for 
some  cochineal  dyes. 

We  now  have  to  consider  the  possibility  of  cultivating  cochi- 
neal in  India  on  a  larger  scale  than  has  been  hitherto  attempted. 
Numerous  experiments  have  been  made  at  various  times,  but 
with  only  partial  success.  The  insect  is  found  not  only  in 
Madras,  where  it  wafe  first  noticed,  but  also  in  Bengal,  the 
N.-W.  Provinces,  and  the  Punjab.  In  1848  Dr.  Dempster 
successfully  dyed  woollen  cloths  with  dye  extracted  from  the 
insect  found  on  the  common  prickly  pear.    The  quantity  of 
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lake  obtained  by  him  from  the  native  cochineal  exceeded  that 
obtained  from  an  equal  amount  of  imported  cochineal,  and  was 
also  of  a  more  brilliant  hue.  Dr.  Dempster  laid  particular  stress 
on  the  advantage  of  cultivating  the  native  insect  in  preference 
to  importing  foreign  varieties^  and  his  views  were  corroborated 
by  Dr.  McClelland  of  the  Calcutta  Botanical  Gardens,  who 
wrote  on  the  subject  in  1848.  In  the  same  year  Dr.  Fleming 
found  numerous  villagers  near  Amritsar  engaged  in  gathering 
Cochineal  insects  from  the  hedges  of  cactus  or  prickly  pear. 
The  cochineal  was  dried  and  sold  to  the  Amritsar  dyers  at 
one  rupee  a  seer.  It  appears,  however,  that  the  growth  of 
wild  cochineal  i^  very  irregular,  the  insects  completely  destroy 
the  cactus  plants  wherever  they  appear,  and  some  time  must 
elapse  before  the  plants  can  grow  again.  No  returns  are  available 
of  the  quantity  of  native  cochineal  produced  in  India.  But 
large  quantities  are  imported  vid  Calcutta  and  Bombay  for  use 
in  dying  silk,  as  is  shown  from  the  following  table  :-^ 


1875-76,  • 

1876-77,  •••         •••         * 

lo77-7  o,  •••         ••• 

lo7 o-<  t/,  •••         •••         I 

The  bulk  of  the  cochineal  imported  into  India  comes  from  Great 
Britain,  where  it  is  received  from  various  countries,  but  chiefly 
from  the  Canary  Islands. 

Dr.  Balfour,  who  has  written  on  the  subject,  lays  stress  on 
the  fact  that  the  true  Cochineal  insect  can  only  be  propagated 
on  iheredjhioered  prickly  pear,  and  will  not  grow  on  the  yellow 
flowered  variety  or  opunlia.  The  red  flowered  variety  is,  how- 
ever, abundant  in  various  parts  of  India,  and  there  is  therefore 
ample  means  of  rearing  the  true  cochineal  insect  or  theffranafina 
in  this  country.  This  is  in  addition  to  the  facilities  which  also 
exist  for  cultivating  the  indigenous  variety  mentioned  by  Dr« 
Dempster,  who  wrote  as  follows : — 

"  The  wild  species  can  be  greatly  improved  by  culture  and  man- 
"agement.  The  North- Western  Provinces,  including  the  hill  dia- 
*^  tricts,  present  a  great  variety  of  soil,  climate,  elevation,  &c.,  which 
"  must  tend  to  modify  the  character  of  plants  and  the  nature  of  the 
^'insects  which  feed  upon  them.  Daly  favourable  localities  have 
''been  found  already,  and  others  more  favourable  may  be  dis- 
"  covered," 

Forest  officers  are  particularly  well  placed  for  making  practi- 
cal trials  in  the  direction  of  cultivating  cochineal,  and  there  is 
every  reason  to  believe  that  the  cochineal  trade  can  without 
difficulty  be  improved  and  widely  extended.  In  this  way  an 
important  source  of  revenue  might  be  developed  and  a  large 
trade  produced. 
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Cochineal  Crimion. — ^To  every  gallon  of  water  used,  add  about 
2  ounces,  hj  measure,  of  bichloride  of  tin,  allow  the  sediment 
to  settle,  and  take  the  clear  solution,  and  apply  heat;  when 
warm,  work  the  goods  in  it  for  an  hour  or  more. 

Boil  in  a  bag  of  2,  pounds  of  cochineal,  by  suspending  it  on 
the  surface  of  the  water  for  half  an  hour ;  add  this  to  the  proper 
quantity  of  water  for  working  the  goods,  the  whole  being  at 
band  heat;  wring  the  silk  from  the  spirits,  and  work  it  in  this 
cochineal  solution  for  half  an  hour,  then  let  it  steep  for  several 
hours,  keeping  it  well  under  the  liquor;  and  finally,  wash  well 
in  cold  water.  If  the  shade  is  not  blue  enough,  a  litUe  cochineal 
dissolved  in  ammonia,  may  be  added  to  the  water ;  and  after 
working  in  this  for  ten  minutes,  wring  out  and  dry. 


Cochineal  Pink. — ^This  colour  is  dyed  with  less  cochineaL 
About  half  pound  will  make  a  good  colour.  Different  shades  of 
pink,  rose,  and  crimson  can  be  dyed  by  varying  the  quantities 
of  stuff  used. 

Cochineal  ScarleL — ^Dye  a  deep  orange  by  annotta,  then  wash 
and  proceed  in  the  same  way  as  for  crimson,  passing  the 
material  first  through  the  spirits,  and  then  through  the  cochi* 
neal,  as  stated  above. 

p         '■ 

To  make  Cochineal  Liquor,  or  Paele. — ^Put  8  ounces  ground 
codhineal  in  a  bottle,  and  add  to  it  8  ounces,  by  measure, 
ammonia,  and  8  ounces  water ;  let  the  whole  simmer  together 
for  a  few  hours,  when  the  liquor  is  ready  for  use. 


A  MUST  ELEPHANT  IN  ASSAM. 

TO  THB  EDITOB  OF  THE  "INDIAN  FOBESTEB." 

Dbab  Sib,-— I  send  you  an  account  about  the  sad  state  of  things 
caused  by  Bhakat-Kam  Mauzadar's  makna  elephant  becoming 
must.  It  seems  that  sig^s  of  what  was  coming  were  apparent 
from  sometime  back,  while  the  elephant  was  kept  at  Khon« 
karp^ra,  but  the  aniinal  had  always  been  so  inoffensive  and  well- 
behaved,  that  the  warning  was  unfortunately  not  taken,  and  it 
was  brought  over  to  Barpeta  about  a  week  ago,  and  allowed 
to  go  about  in  the  Dangerkuchi  Paihao  with  only  its  hind  legs 
tied  together.  Next  day  Bhakat-Bam  wanted  to  take  it  out  for 
shikar,  but  it  knocked  down  the  mahout  more  than  once,  and 
no^  body  else  could  approach  it  without  being  chased.  Th^ 
animal  then  made  its  way  into  the  viUage  of  Dan^kuchi,  where 
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it  oommenoed  its  depredations  hj  knocking  down  houses  and 
patting  the  inhabitants  to  flight. 

I  came  into  the  station  on  Tuesday  nighty  and  the  people  of 
Dangerkuchi  complained  to  me  next  morning  of  the  damage 
done  by  the  elephant^  but  as  there  was  no  other  big  elephant 
in  or  near  the  place,  all  I  could  do  was  to  send  for  the  best 
Phandii  from  Bornagar.  The  elephant  now  succeeded  in  break- 
ing the  rope  by. which  its  hind  legs  were  tied,  and  that  evening 
the  Ohatwal  of  the  Sungapura  ferry— close  to  the  station^* 
came  and  reported  that  one  of  his  men  who  had  gone  over  to 
the  other  side  with  a  boat  had  not  returned.  The  elephant  was 
itself  at  the  ghftt,  and  nobody  could  venture  there  at  night  with* 
out  imminent  risk  to  life.  On  enquiries  being  made  next  morn- 
ing, it  was  found  that  the  OhatwaPs  man  hra  narrowly  escaped 
with  a  bruise  by  jumping  into  the  water,  when  the  elephant 
assailed  his  boat  as  he  got  to  the  bank,  the  boat  itself  (a  rather 
big  dugout)  having  been  literally  smashed  to  pieces.  MeantimeT 
the  animal  had  paid  a  visit  to  Dangerkuchi  during  the  night, 
where  there  were  many  narrow  escapes,  those  of  the  people  who 
were  still  in  the  village  taking  refuge  on  two  or  three  big  trees. 
Several  houses  were  Imocked  down^  one  old  man  who  could  not 
get  away  being  slightly  hurt  in  the  head  by  the  fall  of  a  bamboo 
from  the  roof  of  the  house  he  was  in,  and  which  was  shoved 
in  upon  him ;  but  fortunately  there  was  no  loss  of  life  up  to 
this  time. 

But  next  day  (Thursday^  a  tale  of  horror  was  told  to  the 
effect  that  a  man  who  haa  come  from  Bornagar  to  the  gh&t 
after  nightfall,  had  been  killed,  and  that  the  mangled  remains 
were  to  be  seen  there.  I  myself  went  to  the  spot  in  a  boat, 
and  there  at  the  water's  edge,  where  the  road  terminates,  was 
seen  what  appeared  at  first  to  be  only  a  mass  of  entrails.  On 
turning  it  over  the  head  was  found  intact,  and  the  man  was 
identified  by  one  of  Bhakat-Ram's  Phandis  to  be  a  Mahomedan 
from  Bornagar  named  Kacharia.  The  Ohatwal's  shed  on  the 
bank,  in  which  the  man  evidently  was  when  attacked,  had  been 
shattered  to  pieces,  and  the  ground  was  strewn  with  bundles 
of  betel-leaf,  of  which  the  man  had  brought  two  large  basketsful 
for  sale.  There  was  also  his  mona  or  joJcuga  slung  to  one  of 
the  posts  of  the  shed,  while  the  dhotie  which  he  wore  had  been 
crunched  up  to  rags. 

The  most  dangerous  feature  about  the  animal  was  its  giv- 
ing chase  whenever  it  heard  a  man's  voice.  It  was  moving 
about  in  a  violent  temper  along  the  high  bank  facing  the  new 
Kutchery,  and  we  approached  it  in  two  boats,  at  the  nearer  of 
which  it  made  a  most  vicious  plunge.  As  it  knew  my  voice, 
which  it  was  accustomed  to  obey,  I  called  out  to  it  by  name,  and 
it  seemed  to  listen  for  a  moment,  but  presently  it  gave  chase 
to  another  boat  passing  up. 

It  was  now  arranged  that  the  Phandis  should  go  up  the  big 
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Bhdt  tree  (known  as  the  Dhan*bbanar  g&eh)  a  few  hundred 
yards  from  the  Qhkt,  with  strong  ropes^  and  attempt  to  noose  the 
animal  from  it  if  possible.  They  did  so  while  the  elephant  was 
detained  on  the  bank  by  some  men  showing  themselves  on  the 
river.  The  Phandis  being  safely  lodged  in  the  tree  on  platforms, 
thoy  shouted  out  to  the  elephant^  which  at  once  made  for  the 
tree,  and  tried  to  reach  at  the  men  with  its  trunk,  and  one  of 
them  escaped  being  caught  by  the  leg  by  spearing  the  animal 
on  the  head  with  a  hooked  spear  which  still  sticks  there. 

The  elephant  remained  almost  the  whole  of  that  night  under 
or  near  the  tree  which  is  on  the  side  of  the  road.  Paying  visits 
to  a  Pdmi^  in  the  vicinity,  from  which  the  people  had,  however, 
already  escaped.  Information  had  been  sent  both  in  the  Bor- 
nagar  and  BagaK  directions  of  what  had  happened,  and  the 
Ohatwals  warned  not  to  cross  over  people  till  the  road  was  safe, 
especial  arrangements  being  made  for  carrying  the  d£k  by  boat 
up  beyond  Dangerkuchi. 

The  Phandis  remained  on  the  tree  till  the  next  afternoon 
(Friday),  the  elephant  dashing  up  to  it  at  intervals,  as  coald 
be  seen  from  the  Kutchery,  and  in  its  furious  attacks  it  broke 
both  its  tusks,  one  quite  at  the  root.  It  also  knocked  down  a 
house  of  one  of  its  old  mahouts,  a  few  hundred  yards  from  the 
tree,  while  a  report  arrived  from  Dungerkuchi  that  same  evening 
that  a  bullock  had  been  killed  by  it. 

On  the  Phandis  coming  down  from  the  tree,  it  was  seen  that 
both  the  ropes  with  which  they  had  attempted  to  noose  the 
elephant  had  been  crunched  up  by  it  between  its  grinders,  in  a 
way  which  left  little  hopes  of  success  of  catching  it  on  this  plan. 

A  panic  had  now  fairly  set  in  about  the  whole  place,  which 
was  anything  but  ill-grounded,  as  it  was  clear  that  should  the 
animal  take  it  into  its  head  to  cross  over  to  the  station,  from 
which  it  was  separated  only  by  the  breadth  of  the  Chdlkhowa, 
the  mischief  that  would  ensue  would  be  incalculable.  People 
kept  watch  at  night,  and  Bhakat-Ram  himself  and  his  Phandis 
putting  up  on  the  spot  known  as  the  "Bahira  gola"  Justin 
front  of  the  new  Kutchery  across  the  old  bed  of  the  river.  I 
had  already  telegraphed  for  elephants,  but  it  was  evident  that  it 
would  be  some  days  before  assistance  could  come,  and  I  therefore 
issued  a  proclamation  for  the  destruction  of  the  elephant.  My 
idea  still  was  not  to  shoot  the  animal  unless  by  its  movements 
it  showed  that  the  river  that  lay  between  it  and  the  town  was 
itself  no  protection ;  but  if  it  once  crossed  over,  and  especially 
at  niglit,  one  could  easily  guess  the  catastrophe  it  would  lead 
to,  in  the  attempt  of  thousands  of  men,  women  and  children 
to  escape  with  the  roads  all  flooded  and  deep  in  many  places. 

Fortunately  the  animal  kept  all  night  on  the  other  bank, 


•  Temporarily  cnltiYated  plot  of  groaad  in  the  jangle. 
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ftnd  next  day  we  were  indulging  in  an  earnest  hope  tliat  the 
painful  necessity  for  shooting  it  might  after  all  be  averted, 
when  people  were  startled  by  the  news  that  he  had  crossed  over 
to  the  "  Bahira  gola/'  Every  body  was  on  the  alert,  but  still  , 
the  people  there,  including  Bhakat«Ram  and  his  Phandis,  had 
barely  time  to  escape  with  a  small  elephant  which  had  been 
already  wounded  by  the  makna,  and  which  they  had  very  unad- 
visedly  and  against  orders  kept  there. 

On  receiving  information  from  a  Constable  of  the  treasure 
guard,  that  the  animal  had  crossed  over,  and  there  was  nothing 
to  keep  it  from  coming  at  once  into  the  Bagur  and  Sastra,  I 
saw  that  there  was  no  other  alternative  but  to  shoot  the  elephant, 
as  though  fortunately  a  boat  passing  up  attracted  it  again  jnat 
then  to  the  other  bank,  it  was  evident  that  it  could  at  any 
moment  change  its  mind  and  do  incalculable  mischief.  It 
would  under  the  circumstances  have  been  but  trifling  with  the 
lives  of  thousands  to  refrain  from  doing  a  duty,  however 
unpleasant,  from  tenderness  to  the  feelings  of  Bhagat-Ram, 
however  much  I  might  sympathise  with  him.  He  himself  now 
saw  that  the  elephiEint  must  be  killed,  and  in  the  stampede 
that  followed  the  spreading  of  the  news  that  the  animal  had 
crossed  the  river,  was  one  of  the  foremost  to  pack  off  his  family 
in  a  boat  down  to  the  Koloktoli  river.  Numbers  of  others 
continued  to  do  the  same  till  re-assured  by  the  sound  of  shots, 
and  though  there  were  some  accidents  in  the  confusion,  they 
were  fortunately  not  of  a  serious  nature. 

I  proceeded  in  a  boat  with  the  Extra  Assistant  Commissioner 
and  some  Police,  and  fired  at  the  animal  as  it  charged  us  on  the 
river  bank.  We  had  no  heavy  guns,  but  a  Snider  and  two  or 
three  Police  guns,  but  after  two  or  three  shots,  the  elephant 
bolted  and  maule  for  a  P&m  down  the  river,  into  which,  however, 
it  was  prevented  from  entering  by  a  few  more  shots.  It  then 
ran  off  in  the  direction  of  the  Bornagar  Jhar,  where  it  was 
impossible  to  follow  it  on  foot. 

During  the  day,  boats  were  sent  up  the  Beki  and  Mon&s 
rivers,  and  I  myself  went  up  a  few  miles  up  the  Mon&,  but  no 
signs  could  be  seen  of  the  elephant. 

The  Phandis  now  said  that  they  would  venture  to  make  one 
more  attempt  to  capture  the  elephant  before  any  further  steps 
were  taken  for  its  destruction,  as  they  supposed  that  it  must 
have  been  considerably  sobered  down  by  the  shots,  if  not  seriously 
wounded.  There  was  of  course  considerable  risk  in  this,  but  it 
was  ju9t  possibM  that  what  they  said  might  be  the  case,  and 
therefore,  when  news  came  next  morning  that  the  elephant 
had  turned  up  in  a  P&m  on  the  bank  of  the  Monfis,  the  Phandis 
were  sent  off  in  a  boat  to  try  if  they  could  make  it  fast  by 
noosing  its  legs  from  the  river.  And  I  am  glad  indeed  to  say 
that  one  of  the  men  succeeded  in  this,  showing  extraordinary 
plack.    The  animal  was  still  violent,  but  not  quite  so  much  as 

4  F 
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before.  The  Fhandis  succeeded  in  dragging  it  with  opium 
given  with  some  food  thrown  to  it,  and  then  as  it  placed  its 
fore-legs  on  nooses  spread  on  the  river  bank,  they  were  pnlled 
up  and  made  fast  to  posts.  It  was  still  very  dangerous  to 
approach  the  animal  from  behind^  but  one  of  the  men,  after  some 
fruitless  attempts,  succeeded  in  making  the  hind  legs  fast  as 
well,  while  the  others  gave  it  morsels  of  food  thrown  from  the 
front.  While  they  were  thus  engaged,  a  man  who  incautiously 
approached  too  near,  was  rewarded  with  a  shove  which  sent 
him  spinning  to  the  ground,  but  he  escaped  without  being  seri- 
ously hurt. 

On  .receiving  the  news  I  walked  up  to  the  place,  and  was 
glad  to  find  that  it  did  not  appear  to  be  much  the  worse  for  the 
bullets  in  its  body,  of  which  there  are  some  five  or  six,  bat 
apparently  none  in  any  vital  part.  A  medical  man  who  accom- 
panied us,  as  well  as  the  Pbandis,  said  that  there  was  every  hope 
of  the  animal  recovering  from  its  wounds,  but  of  course  it  is  too 
soon  yet  to  be  certain  about  this.  All  that  I  can  say,  is  that 
should  it  so  happen  that  a  great  public  danger  should  have  been 
averted  without  inflicting  ruinous  loss  on  perhaps  <the  most  loyal 
of  our  Mauzadars,  it  would  indeed  be  a  mercy. 

Babpcta,         "I  S.  C.  B, 

iltk  August,  1883:   J 


ENSILAGE. 


The  method  known  by  the  name  of  ensilage  of  preserving  green 
fodder  has  recently  engaged  much  attention  in  America  and  En- 
rope,  and  is  likely  to  prove  of  interest  in  connection  with  fuel 
and  fodder  reserves  in  this  country.  Ensilage  is  a  system  of  pre- 
serving for  use  green  or  moist  fodder  plants,  by  storing  them  in 
air-tight  and  water-tight  pits  or  reservoirs.  An  ensilage  pit  is 
called  a  silo,  and  a  silo  may  be  made  of  any  material,  provided 
that  air  and  water  can  be  excluded.  The  fodder  is  stored  under 
pressure  in  the  silo,  and  the  pressure  combined  with  the  exclusion 
of  the  outer  air  prevents  any  but  a  very  slight  fermentation. 
This  fermentation,  however,  causes  considerable  changes  in  the 
nature  of  the  buried  fodder,  making  it  in  many  cases  more  pala- 
table to  cattle,  and  increasing  the  proportions  of  azotised  matter, 
fatty  substances,  cellulose,  and  acids.  Maize  was  the  crop  first 
used  for  ensilage  in  France,  and  for  some  time  no  other  crop 
was  tried.  But  it  was  at  length  discovered  that  the  process  of 
ensilage  is  applicable  to  every  kind  of  green  #uff,  and  succeeds 
equally  well  with  rye,  clover,  vetches,  greencorn,  sorgham  and 
even  leguminous  plants  of  all  kinds.  In  Spain  leaves  of  trees 
are  siloed  in  years  of  scarcity,  and  there  is  no  doubt  that  sueh 
a  process  might  be  very  successfully  applied  in  India.  In  Ame- 
rica ensilage  is  of  recent  ojrigin,  but  its  use  has  spread  very 
widely^   American  facmeia  chiMCterisa  it  as  the  most  valuable 
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discorery  df  modern  agricnltore^  and  Professor  Thorold  Bogers 
states  that  in  that  country  no  one  who  has  practised  ensilage 
has  been  dissatisfied  with  its  resnlts. 

In  Enrope  and  America  silos  are  usually  made  of  masonry. 
They  are  built  either  above  or  below  ground,  or  partly  above  and 
partly  below.  A  silo  must  be  air  and  water-tight  on  the  bottom 
and  sides,  and  the  bottom  should  have  channels  or  trenches  in 
which  the  moisture  of  the  crop  may  be  collected.  The  best  form 
for  a  silo  is  rectangular,  with  the  width  one-third  of  the  length. 
In  those  parts  of  India,  where  except  during  the  monsoon,  rain 
is  scanty,  silos  may  be  made  by  merely  digging  pits  in  the 
ground,  provided  that  water  does  not  lodge  at  the  bottom.  The 
side  of  a  hill  forms  an  excellent  site  for  a  silo.  A  useful  pit 
may  be  made  of  the  following  dimensions : — depth  8  feet,  length 
at  surface  26  feet,  length  at  bottom  24  feet,  breadth  at  surface 
9  feet,  breadth  at  bottom  7  feet.  The  sides  are  sloped  off  to 
equalise  the  pres^re,  pr  a  common  trench  may  be  used  6  or  7 
feet  deep,  and  of  length  and  breadth  to  suit  requirements.  Fod- 
der is  stored  in  the  silo  when  green  and  even  damp.  It  is  well 
trodden  down^  and  shoiild  be  very  closely  packed.  When  enough 
is  packed,  a  covering  of  boards  or  matting  is  laid  on,  and  earth 
to  a  depth  of  2  or  3  feet  is  piled  over  the  whole,  so  as  completely 
to  ttxelude  the  air.  This  will  cause  further  pressure,  and  the 
fodder  will  sink  still  lower.  If  the  sinking  of  the  mass  is  irre- 
gular, as  often  happens,  the  superincumbent  earth  will  crack  or 
break  into  fissures.  These  must  be  carefully  watched  for  and 
immediately  filled  up.  Entrance  of  the  air  into  the  silo  destroys 
the  whole  value  of  the  process,  and  changca  the  fermentation 
into  putrefaction.  Sand  is  worthless  as  a  covering  unless  piled 
to  a  very  great  depth.  The  fermentation  which  takes  place  in 
the  stored  fodder,  combined  with  the  pressure  of  the  covering 
earth,  causes  the  mass  to  lose  volume,  but  to  increase  in  density. 
It  has  been  found  that  in  a  few  days  a  mass  of  green  fodder 
shrinks  to  about  half  its  original  volume,  while  the  weight  per 
cubic  yard  increases  from  800  &)s.  to  2,000  lbs.  Some  silos 
are  made  with  moveable  partitions,  and  the  fodder  is  packed 
in  them  in  sections.  Clay  is  recommended  as  a  covering,  being 
superior  to  earth  for  this  purpose.  The  clay  must  be  strongly 
beaten,  but  need  not  be  laid  on  to  a  depth  of  more  than  8  or  10 
inches.  It  is  necessary,  however,  as  when  an  earth  covering  is 
used,  to  watch  carefully  for  the  appearance  of  cracks  or  fissures. 

When  a  thick  stemmed  plant  such  as  maize  is  ensilaged,  it 
should  be  chopped  small  before  being  stored  in  the  silo.  Tur- 
nips and  such  like  roots  should  be  similarly  treated,  the  object 
being  to  get  them  packed  in  the  silo  as  closely  as  possible.  But 
crops  of  small  size  or  thickness  {e^g.^  vetches  or  rye  grass)  need 
no  preparation  of  any  kind,  and  it  is  of  no  account  whether  they 
are  stored  when  dry  as  hay,  or  when  soaked  with  rain.  Ensilage 
is  a^nethod  of  storing  and  preserving  green  (».^.>  damp)  fodder; 


Digitized  by  VjOOQ  IC 


604  BKSILAGB. 

and  moisture  in  no  way  interferes  with  success,  provided  the 
essential  conditions  of  a  silo  are  complied  with  in  the  exclusion 
of  air  and  water  from  without.  Forage  crops  intended  to  be 
stored  should  be  cut  just  before  ripening  or  comiug  into  flower. 
It  has  been  found  that  straw  and  chaff  may  be  mixed  with  green 
fodder  with  great  advantage,  and  salt  may  also  profitably  be 
sprinkled  on,  but  these  additions  are  not  absolutely  necessary. 

Fodder  when  stored  should  remain  in  the  silo  sufficiently 
long  for  the  necessary  fermentation  to  take  place.  No  period 
can  be  definitely  stated,  but  it  may  be  laid  down  that  a  silo 
should  not  be  opened  until  three  months  from  the  date  of  storage 
have  elapsed.  There  seems  to  be  no  limit  to  the  length  of  time 
during  which  fodder  nfay  be  preserved  in  a  good  silo  unopened. 
When  a  silo  is  uncovered  the  fodder  may  be  cut  out  in  blocks 
or  trusses,  just  as  hay  is  cut  from  a  stack.  There  seems  to  be 
no  necessity  to  protect  the  bulk  remaining  when  a  portion  is 
cut  away.  Ensilage  when  once  formed  is  not  readily  perishable, 
and  may  be  left  exposed  for  any  reasonable  time.  A  silo  divided 
into  secure  partitions  would  protect  the  fodder  from  any  possible 
injury  from  exposure.  It  has  been  suggested  that  blocks  of 
ensilage  may  become  an  article  of  commerce  to  be  transported 
from  place  to  place  according  to  demand.  If  this  hope  be 
realised,  the  value  of  ensilage  will  be  indefinitely  increased,  and 
there  will  be  no  need  to  confine  its  consumption  to  the  actual 
locality  where  it  is  stored. 

Ensibge  made  from  common  green  crops  has  a  dark  brown 
or  greenish  yellow  colour  according  to  the  kind  of  crop,  and  its 
odour  is  vinous  or  alcoholic,  and  said  often  to  resemble  the  odour 
of  a  brewer^ .  Ensilage  is  eaten  greedily  by  cattle,  and  indeed 
the  object  of  the  system  is  to  provide  food  for  cattle  in  seasons 
either  of  great  cold  or  of  long  continued  drought  and  heat. 
From  40  ffis.  to  50  Ks.  a  day  is  the  usual  quantity  given  to 
horned  cattle  in  America.  Horses  are  said  to  thrive  on  20  Ks. 
or  SO  lbs.  a  day,  and  sheep  on  15  lbs.  It  is  advisable  to  give  in 
the  case  of  horses  and  cows  a  little  nitrogenous  food  in  addition. 
It  has  been  proved  by  practical  experiment  that  horses,  bullocks, 
cows,  and  sheep  can  be  kept  in  excellent  condition  for  long 
periods  on  this  food.  At  a  farm  in  France  the  whole  live  stock, 
consisting  of  nearly  1,200  animals,  was  successfully  fed  on 
ensilage  for  two  years. 

Ensilage  has  become  popular  in  America  because  of  its  advan- 
tages as  a  winter  food  for  cattle.  In  the  Eastern  States  the 
summer  is  very  hot,  and  the  winter  very  cold.  Roots  to  be  used 
as  fodder  must  be  stored  in  the  autumn  and  kept  warm  all  the 
winter.  Boots  combined  with  dry  fodder  may  enable  a  herd  to 
do  without  water,  but  dry  fodder  by  itself  requires  water,  and 
cold  water  is  bad  for  cattle  in  the  winter.  Roots  also  spoil  the 
butter  which  the  cows  produce.  A  food  like  ensilage  which 
gives  as  good  results  with  cattle  in  winter  as  in  summer  is 
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therefore  of  particular  value;  and  this  value  is  enhanced  by  the 
fact  that  ensilage  provides  a  means  of  harvesting  crops  in  the 
most  economical  way^  making  the  farmer  practically  independent 
of  the  weather.  In  India  the  fodder  difficulty  is  caused  not  by 
cold  winters^  but  by  long  months  of  extreme  heat  and  frequent 
drought.  In  unirrigated  tracts  green  grass  and  green  fodder 
are  only  seen  during  the  monsoon,  or  after  the  scanty  winter 
rains.  For  the  rest  of  the  year  Indian  cattle  are  dependent  for 
food  on  whatever  they  can  find.  Dry  herbage  is  the  best  they 
ever  get/and  too  often  are  they  reduced  to  starve  on  the  dry 
leaves  of  trees  and  such  like  innutritions  substances.  Large 
numbers  of  cattle  die  every  year  from  sheer  want  of  fodder,  and 
in  years  of  famine  or  drought  the  numbers  which  perish  are 
disastrously  large. 

It  is  therefore  of  vital  importance  to  the  welfare  of  the  country 
4tt  large  to  provide  some  means  whereby  food  for  cattle  may  be 
obtained  easily  and  with  little  expense.  And  if  a  method  of  so 
doing  can  be  discovered  which  can  be  followed  by  the  common 
village  landowner^  the  benefits  so  attained  will  be  incalculable. 
It  is  believed  that  ensilage  ofier?  facilities  in  this  direction  not 
afforded  by  any  other  scheme  which  has  yet  been  put  forward.  By 
its  means  green  fodder  can  be  stored  for  several  months^  retaining 
and'  ev^n  increasing  its  nutritive  properties.  And  this  too  at  a 
very  slight  cost^  for  a  silo  can  be  made  by  digging  an  ordinary 
trench  in  the  ground,  the  only  requisites  being  that  it  should  not 
be  water-logged^  and  that  when  filled  the  outer  air  should  be 
excluded.  There  is  no  need  for  pakka  reservoirs  or  expensive 
buildings — a  kacha  pit  or  barn  is  all  that  is  necessary.  In  this 
the  zamindar  can  store  his  green  fodder  during  the  autumn  and 
winter  rains^  packing  in  not  only  the  more  valuable  crops^  but 
also  grass  and  herbage  of  every  kind^  and  even  rushes  and  the 
leaves  of  trees.  At  present  the  luxuriant  jungle  which  springs 
up  everywhere  in  the  rains  is  turned  to  no  account.  All  such 
may  with  profit  be  added  to  the  store  in  the  silo.  The  fodder  thus 
preserved  would  provide  food  for  cattle  during  the  dry  weather 
from  November  to  January,  and  from  April  to  June.  Ensilage 
has  not  yet  been  practised  to  any  great  extent  in  India,  and  the 
results  recently  obtained  in  the  Government  Farm  at  Cawnpore 
were  little  short  of  ludicrous.  But  enough  has  been  said  to  show 
the  extreme  value  of  the  process,  and  its  primdfade  applicability 
to  Indian  Agriculture. 

J.  S.  C.  D. 


NOTE  ON  THE  EXPERIMENTAL  CULTIVATION  OF 
PITHBCOLOBIUM  SAMAN  IN  THE  HTOIITIOUL- 

tuhal  gardens,  lucknow  and  saharanpur. 

ConsioBBmo  the  bad  seasons  experienced  since  planting!  the 
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PMeeOloUumi  plaoted  in  the.  Exotiq  Pkntation.  at  Ludkntiw  hsve 
made  fairly  g(>od  progress.^  Tbffy  were  received  from  Saharaa- 
par  in  1879^  and  planted  during  the  rains  of  that  year :  if  raised 
from  seed  tl;^  prsvioos  year^  their  present  age  is  six  years.  The 
highest  tree  is  novr  17  feet^  with  a  spread  of  abont  20  feet.  An* 
other^  whieh  is  not  so  high,  has  a  spread  of  80  feet,  the  girth  of 
the  stem,  at  3  feet  from  the  ground,  is  19  inehes.  The  trees 
look  healthy  and  flourishing^  and  one  or  two  have  shown  a  few 
flowers,  but  as  yet  no  pods  have  formed. 

The  soil  in  which  the  trees  are  growing  is  a  suidy  yellow 
loam  of  fairly  good  quality,  and  the  trees  were  planted  in  it 
without  any  special  preparation. 

The  first  winter,  after  planting,  they  were  severely  injured  by 
frost,  but  later  on  they  threw  out  new  growth ;  where  the  shoots 
were  namerous,  they  were  thinned  out  and  a  leader  formed.  In 
the  two  following  winters  the  points  were  again  killed,  but,  as 
at  first,  the  trees  quickly  recovered,  and. now,  being  strong,  thqf 
do  not  appear  to  suffer  from  frost. 

Both  in. appearance  and  habit,  this  tree  greatly  resembles 
Skrvts  (Acaeia  ttpeciosa),  with  perhaps  a  greater  tendency  to 
spread;  it  will  probably  equal  it  as  a. shade  tree,  and  yield  about 
the  aame  amount  of  timber.  If  the  pods  are  freely  produced, 
and  prove,  as  stated,  acceptable  to  cattle,  it  may,  on  that  score, 
prove  a  useful  tree. 

If  protected  from  frost  for  the  first  two  .years,  after  planting, 
it  will,  I  think,  afterwards  succeed  with  ordinary  treatment. 

A  series  of  experiments  was  carried  out  at  Saharanpur  in 
1879.^0  and  1881,  with  the  Rain  tree  {Pithecolobium  soman), 
the  ultimate  results  of  which  were  a  failure.  No  difficulty  was 
experienced  in  growing  the  tree  during  the  hot  and  rainy  seasons, 
but  it  was  found  that  the  temperature  of  the  cold  season  was 
too  low  for  it,  even  wh^i  the  trees  were  well  protected.  Theie 
were  about  fifty  trees,  from  6  to  15  feet  high,  planted  out  in 
different  parts  of  the  Garden  at  the  close  of  the  rains  in  1881. 
The  winter  of  that  year  was  exceptionally  cold,  and  at  its  dose' 
not  a  single  tree  survived. 


NOTES  ON  NAQESWAR  (MESUA  FERREA)  IN  THE 
GARO  HILLS.* 

In  Assam  Nageswar  grows  in  the  Brahmapiitra  and  Surma 
valleys  from  the  plains  up  to  nearly  8,000  feet  above  the  level 
of  the  seaj  sometimes  pure  and  sometimes  mixed  with .  other 

*  iFollowing  ovr  practice  of  last  year,  we  aro  pabliahing  the  three  best  eesays 
written  bj  the  Students  of  the  Central  Forest  School,  who  are  now  retoming  to 
their  respective  provinces  after  completing,  their  couKseof  iiistr^l^laaiu  !uifly 
will  not  necessatiiy  appear  is  th«  ordw  of  merit,^[£DO 
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trees,  Bach  as  Sama  (Ariocarpus  CiaplasAa),  Amari  {Amoora  spec^ 
tabilis),  Gmelina  arborea,  Rata  {Dysoxylom  iineciar^erum),  Ping 
(Cynametra  polyandrd),  Eurta  {leoncmdra  poly antiai),  C^nnsxaon 
trees,  species  of  JambolAna^  &c. 

I  have  siadied  this  tree  in  the  Kamrup  and  6aro  Hills  forests, 
but  chiefiy  in  the  latter  place»  and  I  would  therefore,  oonfiile 
my  remarks  solely  to  the  forest  of  that  district.  Aa  implied 
by  its  name,  the  whole  of  the  district  is  hilly.  The  hills  are 
generally  low  and  broken,  with  the  exception  of  the  central 
ranf^e,  called  the  Tara  range,  which  stretches  from  Tnra,  the 
civil  station  of  the  district,  in  an  easterly  direction,  to  the 
Someswari  river,  where  it  terminates  in  a  precipitous  manner. 
The  length  of  this  range  is  about  40  miles.  The  slopes  are  far 
steeper  to  the  south  than  to  the  north.  The  greatest  altitude 
is  4,602  feet  above  sea-level.  This  range  divides  the  district 
into  two  portions,  clearly  distinguished  from  one  another  in 
respect  of  manners,  customs  and  dialect. 

The  country  is  well  watered  by  numerous  rivers  and  streams, 
of  which  >  the  Someswari,  Krishnai,  Dudnoi,  Jinarii  Kald  and 
Nitai  are  the  chief.  Most  of  these  rivers  take  their  rise  in  the 
central  range  which  forms  the  'great  watershed  of  tJie  district, 
and  join  the  Brahmaputra  river.  They  are  all  perenniai^  and 
are  navigable  for  small  boats  or  canoes  during  the  greater  part 
of  the  year  right  up  to  the  foot  of  the  hills. 

.  The  climate  of  the  district  is  semi-tropical.  The  rains  com- 
mence regularly  from  the  latter  part  of  May,  and  last  till,  the 
middle  of  Oeteben  There  are  also  occasional  showers  in  Maroh« 
The  average  annual  rainfall  at  Tura  is  about  110  inches.  The 
average  temperature  of  the  district  is  about  75^.  >  South-west 
winds  generally  prevail  in  the  district. 

The  rock  consists  principally  of  sandstene,  gneiss  and  quartzite, 
with  occasioiial  veinaof  trap.  A  grey  nnmmulitic  limestone 
lies  along  the  southern  foot  of  the  central  range.  Glaystene 
and  mica  schist  and  also  seams  of  coal  are  frequently  met  with. 

The  whole  of  the  district  is  covered  with  jungle,  dotted  here 
and  there  with  small  Garo  villages.  The  people  are  wild  and 
barbarous,  but  have  a  strong  predilection  for  barter. 

There  are  many  beautiful  timber  trees  in  the  district,  includ- 
ing Sal,  Nageswar,  Tdn,  Champa,  &c.  The  forests  on  the  Tura 
range  are  very  extensive,  and  contain  trees  of  great  size  and 
majestic  appearance;  but  the  steepness  of  the  hill  sides  and  the 
distence  of  the  range  from  good  water  communioatioa  preclude 
their  utilization  to  a  certein  extent. 

Broadly  speaking  the  foresta  in  the  district  may  be  classified 
as  follows^.—- 

Sdl  forests 

Other  deciduous  forest. 

Bamboo' forest. 

Low(^hiU*f<vtesib 
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(5).    Nageswar  forest. 
(6).    " 


Upper  hill  forest. 

The  last  three  classes  of  forests  occar  in  the  central  range, 
while  the  bamboo  occupies  almost  all  the  northern  and  eastern 
slopes  of  the  rest  of  the  hills,  and  s&l  and  decidaous  forest  the 
more  sunny  aspects. 

Nageswar  forest,  the  subject  of  this  essay,  forms  a  belt  along 
the  slopes  of  the  central  range  at  altitudes  ranging  from  1,000 
to  8,000  feet  between  the  lower  hill  forests  below  and  the  upper 
hill  forests  above.  The  so-called  upper  hill  forests  contain  oaks, 
chestnuts,  magnolia,  yew,  &c.,  while  the  lower  hill  forests  consist 
chiefly  of  evergreen  trees  and  shrubs,  including  rattans,  and 
form  a  much  denser  growth.  Nageswar,  occupying,  as  said 
before,  the  central  portion  of  the  range,  grows  very  thickly  at 
the  heads  of  the  three  rivers,  the  Nitai,  Bhogai  and  Someswari. 
It  thrives  best  in  deep  and  loamy  soils,  due  to  the  decomposi- 
tion o{  granitic  rocks,  gneiss,  &c.  There  is  usually  a  good 
covering  of  vegetable  mould,  and  an  undergrowth  of  evergreen 
shrubs,  but  grasses  owing  to  dense  shade  are  absent.  Fires 
rarely,  if  ever,  occur  in  Nageswar  forest.  The  tree,  requiring  as 
it  does  considerable  moisture  in  the  soil,  is  naturally  confin^  to 
damp  sheltered  localities. 

The  height  attainable  by  the  Nageswar  in  the  Oaro  Hills 
is  about  80  feet,  with  a  clean  bole  of  30  feet,  and  the  average 
g^rth  is  about  5  feet.  The  finest  trees  that  I  have  met  with  in  the 
district  are  found  at  the  head  of  the  Simsang  river,  amongst 
loose  half  decomposed  gneiss  and  sandstone  rocks  in  moist  shady 
ravines. 

It  is  a  tree  of  very  marked  habit,  the  outer  surface  of  the  stem 
or  bole  being  marked  with  irregular  grooves  and  indentations, 
giving  it  the  appearance  of  having  been  twisted. 

The  crown  is  thick,  bushy  and  pyramidal,  especially  in  young 
and  isolated  trees. 

The  growth  is  slow,  especially  in  the  earlier  part  of  its  life  of  the 
tree.  In  two  or  three  years  it  developes  a  strong  leading  shoot 
which  pierces  through  the  leaf  canopy  over-head  with  great  energy. 

The  seedlings  develop  a  long  strong  tap-root,  a  circumstance 
which  renders  their  transplanting  difficult,  but  which  enables 
them  to  offer  great  resistance  to  strong  winds  and  drought. 

Nageswar  is  a  gregarious  tree  and  sometimes  forms  dense^ 
almost  pure  forest.  Its  associates  mostly  are  evergreen  and  moifr- 
ture-loving  trees. 

Nageswar  is  evergreen,  and  the  lower  and  older  leaves  com- 
mence to  fall  at  the  end  of  winter,  while  a  flush  of  new  leaves 
comes  out  before  March.  The  young  leaves  are  generally  of  a 
pink  or  copper  colour,  and  the  trees  in  their  new  foliage  can  be 
recognized  miles  off. 

,    The  tree  becomes  fertile  at  from  15  to  20  years  of  age  in  the 
forest,  but  earlier  in  the  open.    It  begins  to  flower  here  in 
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/March^  but  the  seed  is  not  ripe  until  September.  The  influence  of 
light  and  heat  is  very  marked  in  the  case  of  this  tree  in  respect 
of  the  production  of  seed.  Any  one  who  has  been  in  Nageswar 
forest  during  the  flowering  and  fruiting  season  may  have  re- 
marked that  trees  standing  close  together  do  not  flower  every 
year,  and  when  they  do  flower,  they  produce  very  little  seed ; 
whereas  isolated  trees  flower  and  fruit  abundantly,  and  that 
almost  every  year.  Hence  one  may  say  that  the  flowering  and 
fruiting  of  Nageswar  are  in  inverse  proportion  to  the  density 
of  the  forest.  The  flower  is  solitary  and  terminal,  and  rarely 
axillary,  very  sweet-scented,  and  is  used  medicinally  in  Bengal. 
The  seed  is  very  large  and  germinates  readily  if  sown  at  once 
after  ripening.  It  will  not  keep  long  on  account  of  the  oil  it 
contains.  This  oil  is  used  in  medicine  and  also  for  lighting. 
-The  seed  is  collected  as  soon  as  it  falls,  as  it  is  greedily  devoured 
by  pigs,  porcupines  and  other  animals.  There  is  a  good  local 
demand  for  it,  and  it  is  sold  at  about  2  annas  a  seer. 

That  Nageswar  coppices  freely  admits  of  no  doubt,  and  I  have 
seen  a  young  tree  when  burnt  down  throw  out  strong  shoots 
from  the  collum.  Again,  I  once  tried  to  kill  three  young  plants, 
growing  in  front  of  a  rest  house  at  Kulsi,  by  cutting  them  flush 
with  the  ground,  but  as  often  as  they  were  cut  back  they  threw 
oat  new  shoots.  A  tree  15  years  old  in  a  garden  at  Calcutta 
was  felled,  and  the  stool  sent  up  new  shoots. 

The  heartwood  of  Nageswar  is  very  heavy,  hard  and  durable, 
and  is  not  eaten  by  white-ants.  It  is  used  generally  for  house^ 
posts  and  piles.  Being  very  hard,  it  is  seldom  sawn  up  into 
planks.  The  Garos  are  the  only  people  who  trade  in  Nageswar 
timber.  They  form  themselves  into  gangs,  the  head  of  each 
gang  taking  out  a  permit  from  the  Forest  0£Scer  to  cut  and 
export  the  trees.  The  wood  is  brought  to  a  check  station,  where 
the  royalty  is  realized  on  it,  and  whence  it  is  floated  down  to 
market  and  purchased  by  Bengali  merchants,  at  rates  varying 
from  Be.  4  to  Bs.  15  per  log. 

DbURA,  \  JOGESWAE  SuE. 

27th  November,  1883.  J 


HIMALAYAN  SEEDS  FOR  THE  CAPE. 

TO  THB  EDITOB  OP  THE   "INDIAN  FOEESTEE." 

SiB,-«*A  few  days  ago  at  the  Orahamstown  Botanical  Gardens  I 
saw  a  number  of  young  plants  and  trees  raised  from  Himalay- 
an seed  received  through  Dr.  Brandis.  The  trees  planted  out  in 
the  gardens  from  this  seed  looked  generally  well,  but  with  the 
promise  of  looking  better  in  a  damper  and  somewhat  cooler 
climate.  I  have  now  charge  of  the  forests  in  the  eastern  part 
of  the  Colony,  that  which  was  formerly  known  as  British  Kaf- 

4a 
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raria.  Most  of  the  best  forests  are  in  patches  filling  the  hollotro 
on  the  soathern  or  temperate  side  of  the  moantains.  The  gen- 
eral appearance  of  the  forests  is  that  of  the  Sholas  on  the 
Nilgiri  Hills.  I  vrant  hardy  exotics  for  planting  on  the  grassy 
slopes  between  the  patches  of  natural  forest.  The  Blue-gam 
grows  nearly  as  fast  here  as  on  the  Nilgiris,  but  one  natarally 
looks  for  a  better  timber.  I  am  sending  you  some  observations 
on  Exotics  in  this  Colony  for  the  "  Forester."  I  have  plenty  of 
ground  for  trying  deodar  up  to  an  elevation  of  4,000  and  some- 
times 6>000  feet.  This  means  a  mean  temperature  of  between 
60^  and  OO^,  and  snow  on  the  ground  for  a  week  or  two  daring 
winter.  If  deodar  would  grow  and  reproduce  itself  as  does  Pi- 
nus  Pinaster,  and  other  introduced  pines,  notably  P.  Pinea,  you 
can  imagine  how  great  would  be  the  gain  ! 

I  should  be  glad  to  receive  any  quantity  of  deodar  (or  other 
valuable  Himalayan  tree)  seed  from  an  ounce  to  ten  pounds. 

D.  E.  HuTCfliNSy 
Conservator  of  Forests,  King  Williamstoum^  Cape  CoUmy. 

WOOD  FOR  TEA-BOXES. 

TO  THE  BDITOB  OF  THE  "  INDIAN  FOKESTBB." 

Sir, — In  reference  to  my  letter  at  page  27  of  the  Januaiy 
Number  of  the ''  Forester/'  I  would  draw  your  attention  to  a 
letter  on  the  subject  of  the  tea-box  woods  of  Assam  by  Mr. 
Young,  in  the  November  Number  of  the  **  Indian  Agriculturist.'' 
Mr.  Young's  experiments  seem  to  bear  out  the  opinion  I  then 
expressed^  that  the  wood  which  had  proved  so  dangerous  to 
tea  packed  in  lead  within  it  was  the  '  wild  mango.'  I  would 
suggest  your  reprinting  Mr.  Young's  letter^  and  if  that  gentle- 
man is  one  of  your  contributors,  that  you  should  suggest  his 
making  further  experiments,  and  also  supplying  us  with  full 
information  regarding  the  tea-box  woods  of  Cachar,  and  their 
comparative  value.  It  is  important  that  the  utilization  of  in- 
digenous woods  should  be  encouraged,  for  it  seems  absurd  that 
the  vast  forests  of  Assam  and  Cachar  should  be  said  to  be  un- 
able to  produce  tea-box  woods  sufficiently  cheaply  to  compete 
with  teak  wood  from  Burma. 

J.  S.  Gahblk. 

We  append  the  letter  referred  to.— [Ed.] 

To  the  Editor,  "  Indian  Agriculturist. " 

giB^ — Will  jou  allow  me  a  little  space  in  your  columns  to  give  pub- 
lication to  the  result  of  an  experiment  tried  by  me  on  wood  used  in 
the  maaufactare  of  tea-boxes.  My  attention  was  first  drawn  to  the 
subject  by  an  article  in  the  Indian  Agrieulturistf  dated  Ist  of  March, 
1883,  from  which  I  learned  that  some  pieces  of  a  tea-box  which  had 
corroded  the  lead  lining^  and  destroyed  the  tea,  had  been  soit  la 
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India  by  Professor  Dyer  of  Eew  to  be  identified.  As  this  is  a  qnes- 
tion  of  great  importance  to  all  interested  in  tea,  I  determined  to  try 
an  experiment  with  the  different  kinds  of  wood  nsed  by  mannfactarers 
in  Silehar,  and  obtained  from  each  workshop  two  small  boards  of  each 
kind,  one  seasoned  and  the  other  green.  Between  these  boards  I 
placed  a  piece  of  tea  lead,  tied  them  together  and  pat  them  in  an 
almirah.  After  two  weeks  they  were  opened  and  examined,  with  the 
result  that  the  green  board  of  the  wild  mango  (Mangifera  Bylvatica) 
had  corroded  the  lead,  the  surface  exposed  to  it  presenting  exactly 
the  appearance  described  by  Professor  Dyer,  i.«.,  it  was  covered  by 
a  white  coating  of  carbonate  of  lead.  When  held  to  the  light,  it 
presented  the  appearance  of  having  been  perforated  with  a  pin.  The 
surface  in  contact  with  the  seasoned  wood  was  untouched.  From 
this,  it  seems  pretty  evident  that  the  green  mango  wood  contains 
chemical  properties  injorious  to  tea  lead,  which  are  either  dissipated 
or  otherwise  rendered  harmless  by  the  process  of  seasoning.  The 
other  kinds  of  wood  had  no  effect  on  the  lead. 

SiLOHAB,  1  H-  ^'  YOOTO, 


4 


October  4<A,  188S.  j      AssU  Canurvator  of  Forests y  Cachar  Division. 


NOTES  ON  DEHEA  DUN  FOREST  SCHOOL. 


Sir, — ^With  reference  to  yoar  notes  on  the  Dehra  Diin  Forest 
School  pablished  in  the  ^^  Indian  Forester  "  for  November  1883, 
I  hope  yon  will  consider  it  worth  publishing  that  besides  the  stu- 
dents who  won  prizes  for  athletics,  another  student,  Sundar 
UXy  Forest  Apprentice,  Pati&la  State,  obtained  a  certificate 
for  '^  walking  50  miles  within  12 j^  hours''  from  Mr.  Hearle, 
Deputy  Conservator  of  Forests,  North  •Western  Provinces, 
School  Circle. 

An  Obsebvbr. 


OBITUARY. 

TO  THE  SDITOB  OP  THB  "INDIAN  FOEBSTEB." 

Sib,— Please  insert  the  following  few  lines  in  a  corner  of  your 
valuable  journal  and  oblige : — 

It  is  with  the  deepest  sorrow  that  I  send  you  the  sad  and 
melancholy  news  of  the  untimely  death,  on  the  4th  ultimo,  of 
Babu  Kirpa  Ram,  Probationer,  Forest  Department,  who  was  one 
of  the  ablest  and  most  promising  young  natives  in  the  Forest 
Department,  Punjab.  His  sudden  disappearance  from  among 
us  at  so  early  an  age,  being  only  82  years,  is  deplored  by  his 
friends  and  relations,  and  Oovernment  loses  in  him  a  most 
intelligent,  honest,  and  experienced  Forest  officer. 
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He  had  been  BuSSering  for  sometime  past  from  rheamatism,* 
which  quite  incapacitated  him  from  efficiently  performing  hisr 
outdoor  duties,  and  consequently  in  August  last  he  was  com- 
pelled to  take  two  months'  leave,  and  now  we  hear  the  sad  news 
of  his  having  passed  away. 

The  following  brief  account  of  his  services  will  show  how 
successfully  the  deceased  worked  his  way  up  to  the  superior 
service  of  the  Department.  He  joined  the  Forest  Department 
in  1869  as  a  Forester  on  Rs.  20,  and  soon  after  was  promoted 
as  Forest  Ranger  on  Bs.  50.  In  1878,  when  the  Punjab  Forest 
Establishment  was  re-organized,  he  was  made  a  Srd  grade 
Forest  Ranger  on  Rs.  100,  and  only  a  year  after  he  rose  te  the 
1st  grade  of  Forest  Rangers  on  Rs.  150.  In  September  1882  he . 
was  selected  as  a  Forest  Probationer,  as  the  only  native  Forest 
subordinate  in  the  Punjab  fit  for  admission  into  the  superior 
service  in  the  Department,  and  he  had  almost  completed  his- 
term  of  probation  for  promotion  to  the  grade  of  Sub-Assistant 
Conservator.  He  was  not  only  endeared  to  his  subordinates  for 
his  afiable  manners  and  kind  and  gentle  treatment,  but  he 
was  also  held  in  high  esteem  by  his  superiors  for  his  intelli- 
gence, honesty,  and  for  having  always  evinced  a  deep  and  ac- 
tive interest  in  his  work.  We  have  every  reason  to  hope  that 
the  Conservator  of  the  Punjab  will,  in  recognition  of  his  services, 
extending  over  nearly  15  years,  bring  the  case  to  notice  of  the 
Local  Government,  together  with  such  definite  proposals  for 
providing  means  for  the  subsistence  and  education  of  his  three 
helpless  children. 

There  can  be  no  doubt,  that  in  filling  up  the  vacancy  thus 
created,  the  claims  of  physical  fitness,  good  service  and  English 
education  amongst  the  Punjab  Rangers  will  be  considered,  as 
well  as  those  of  long  service. 

Yours  obediently^ 

An  Obsebvsr. 
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HEVIEW  OF  THE  FOREST  ADMINISTRATION  IN 
THE  SEVERAL  PROVINCES  UNDER  THE  GOVERN- 
MENT OF  INDIA  1881-82. 

By  "W.  SoHLiCH,  Ph.  D.,  Inspector  General  of  Forests  to  the 
Government  of  India. 

Ws  regret  that  this  review^  published  on  the  1st  May  last^  has 
hitherto  not  been  properly  noticed  in  our  pages^  although  an 
extract  from  it  regarding  Mr.  Brandis'  services,  was  given  in 
our  August  Number.  This  included  the  first  10  paras,  of  Dr. 
Schlich's  review,  after  which  the  recent  reorganization  of  the 
superior  staff  of  the  Forest  Department  is  referred  to. 

The  Forest  Department  in  the  provinces  directly  under  the 
Government  of  India  is  now  well  provided  for,  and  there  can 
no  longer  be  any  grounds  for  complaints,  such  as  those  which 
appeared  in  the  daily  papers,  when  the  900  Rupees  grade  of 
Deputy  Conservators  was  temporarily  abolished. 

We  are  glad  to  record  that  this  initiative  has  been  followed 
in  Madras,  and  hope  soon  to  learn  that  matters  will  be  set  right 
in  this  respect  in  Bombay  as  well.  As  it  is,  several  officers  of 
11  and  12  years'  standing  in  that  province,  who  were  appointed 
by  the  Secretary  of  State,  are  still  either  Ist  grade  Assistants 
on  Us.  450,  or  only  in  the  lowest  grade  of  Deputy  Conservator, 
whilst  men  of  the  same  standing  in  the  Bengal  or  Madras  pre« 
sidencies  are  receiving  Us.  650  or  800. 

The  importance  of  obtaining  a  staff  of  competent  Forest  Ran- 
gers is  strongly  insisted  on,  and  if  further  progress  in  conservancy, 
as  well  as  in  development  of  the  forest  revenues  is  to  be  made, 
this  matter  cannot  be  too  ofben  brought  to  the  foreground.  In 
forests  like  those  of  the  N.-W.  Provinces,  where  the  demand  for 
forest  produce  is  unlimited,  and  the  resources  of  the  forests  must 
be  carefully  husbanded,  and  where  Government  may  at  the  same 
time  demand  a  steadily  increasing  revenue,  the  subdivision  of  the 
large  executive  charges  into  Ranges,  under  efficient  Sub-Assist* 
ants  or  Rangers,  is  a  matter  of  the  first  importance,  and  one 
which  has  been  too  long  neglected. 

In  the  Dehra  Diln  Forest  School,  a  nursery  for  such  men  has 
been  providedj  and  ahready  the  number  of  students^  34^  is  consi- 
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derable^  and  comprises  men  from  Madras^  the  Punjab,  Noiili<« 
Western  Provinces  and  Oadh|  Central  Prorinces,  Bengal^  Britisli 
Bnrmah,  Assam,  and  Berar,  as  well  as  from  tvro  Native  States 
Pati^U  and  Kapurthdla.  There  is  a  Forest  class  at  the  Poena 
College,  bat  we  have  heard  nothing  about  this,  and  would  wet- 
come  any  information  regarding  the  progress  of  teaching  For- 
estry in  the  Bombay  presidency,  but  we  should  have  thought  that 
the  Bombay  Forest  Rangers  might  with  advantage  study  at 
Dehra  Ddn,  where  the  mere  fact  of  meeting  men  from  all  parts  of 
India,  would  greatly  tend  to  enlarge  their  minds.  It  is  probable 
that  their  professional  education  would  be  more  thorough  at 
Dehra,  where  a  number  of  Forest  Officers,  specially  select^  by 
the  Government  of  India,  spend  a  large  portion  of  their  energies 
solely  in  this  work.  We  would  here  remark  that  most  of  these 
officers  obtain  no  extra  remuneration  for  their  services  while 
eng^ed  in  teaching  during  the  monsoon  months,  which  in 
many  other  places  would  be  more  or  less  at  their  own  disposal. 

It  would  probably  have  been  a  better  plan  if  instead  of  making 
special  appointments  at  the  School,  had  Government  allowed 
the  officers  engaged  in  this  work  to  retain  their  names  on  the 
different  provincial  lists,  and  for  them  to  be  seconded  whilst 
attached  to  the  School  Circle,  and  to  receive  certain  additions  to 
their  salaries  whilst  they  were  engaged  in  the  instruction  of 
students. 

The  question  of  Fuel  and  Fodder  Reserves  is  referred  to,  and 
quotations  given  from  the  Circular  of  the  Agricultural  Depart- 
ment, which  has  already  been  noticed  in  our  pages.  We  have 
not  yet  heard  whether  any  practical  steps  have  been  taken,  to 
prevent  deterioration  in  the  grazing  and  wooded  tracts  of  Upper 
India,  which  are  not  subject  to  the  Forest  Department. 

During  the  year  special  Forest  Acts  for  British  Burma  and 
for  Madras  have  been  passed,  and  in  both  of  these  Acts,  protected 
forests  as  provided  for  in  the  Indian  Act  have  not  been  included, 
only  reserved  and  village  forests  being  legislated  for. 

We  quote  from  Dr.  Schlich  as  follows  :— 

<<  It  will  probably  be  necessary  to  recast  Chapter  IV.  of  the  Indian 
Act  at  no  distant  date,  in  order  to  prevent  mischief,  which  may  be 
oansed  by  proceeding  nnder  it  in  order  to  avoid  the  more  detailed 
provisions  which  have  purposely  been  introduced  by  the  Legislature 
ifito  Chapter  II.  so  as  to  provide  not  only  for  the  thorough  protection 
and  management  of  the  permanent  Government  Forest  Estates,  but 
also  for  the  protection  of  the  right-holders,  who  must  be  dealt  with 
fairly  and  equitably  by  proceeding  under  Chapter  II." 

In  another  paragraph,  the  tendency  of  the  Oovernment  of  the 
Punjab  to  declare  areas  requiring  permanent  conservancy  as 
protected  forests,  instead  of  as  reserves,  is  greatly  deprecated. 

The  increased  area  of  the  reserved  forests  in  the  provinces 
under  the  Oovernment  of  India,  during  the  year,  amounts  to 
£,101  square  miles  as  follows  :-^ 
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Froyince. 

KSTS,  IN  BQUABB  MILES. 

Increane 

Total  on  the 

daring 

l«t  April, 

1881-83. 

1882. 

Bengal,      .•. 

•••             ••■ 

825 

4,2S6 

North-Western  ProTinces  and  OucUi, 

18 

8,826 

Punjab, 

•••              ••• 

217 

1,160 

Central  Provinces 

f    •••             ••• 

•  ■• 

19,430 

British  Banna, 

■••             •■• 

986 

8,274 

Coorg, 

•••              ••• 

1 

284 

Ajmere,     ••• 

•••             ••• 

•  •• 

122 

Assam, 

•••              ••• 

Total, 

61 

2,066 

2,093 

88,848 

Berar, 

•••                        ••• 

Grand  Total, 

••• 

8 

1,894 

2,101 

85,242 

In  Bengal^  it  is  stated  that  the  private  forests  of  Chota 
Nagpur  are  being  examined  in  order  to  bring  them  un^ler  forest 
conservancy,  but  no  definite  proposals  have  yet  been  made. 

The  area  of  reserves  in  British  Barma  has  risen  from  650 
in  1878  to  3,274  square  miles  in  1882,  and  Dr.  Schlich  re- 
marks  that  the  teak  forests  of  Burma,  the  most  valuable  forests 
in  India,  are  at  last  secured  as  permanent  forest  estates,  without 
pressing  on  the  indigenous  people. 

The  area  of  the  leased  forests,  principally  in  the  Punjab  Hill 
Tracts,  is  now  402  square  miles^  for  which  a  rent  of  Bs.  6S,778  is 
paid. 

The  Forest  Survey  Branch  is  now  completing  its  work  in  the 
North-Western  Provinces,  and  will  next  be  employed  in  Berar 
in  the  Melgh^t  Forests. 

In  Burma,  it  has  been  arranged  to  survey  the  reserves  in 
connection  with  the  general  Topographical  Survey  now  in  pro- 
gress there. 

Regarding  the  Workinff'Plam  Branch,  we  extract  the  fol- 
lowing : — 

"  The  Working- Plans  Branch  was  during  the  year  1881-82  employ- 
ed in  the  Naini  Tal,  Ranikhet,  and  Nandanr  forests.  The  work  extend- 
ed over  34,871  acres,  on  which  1,550,304  trees  were  measured  and 
classified*  The  description  of  blocks  extended  over  65,993  acres. 
Working-plans  based  on  these  data  are  now  nnder  preparation. 

'^  Hitherto  this  branch  of  the  service  was  a  provincial  establishment 
A  Superintendent  of  Working- Plans  has,  however,  now  been  sanc- 
tioned, and,  beginning  from  the  Ist  April,  1884,  the  branch  will  be 
Imperial.    It  is  proposed  to  establish  a  central  o£Sce,  in  connection 
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with  that  of  the  Inspector  General  of  Forests,  where  copies  of  all 
working-plans  will  be  deposited,  and  where  a  check  will  be  establish- 
ed to  secnre  that  the  working  of  the  forests  is  in  accordance  with 
the  provisions  of  the  working -plans.  The  Superintendent  will  visit 
the  several  provinces  and  set  on  foot  provincial  branches,  whose  daty 
it  will  be  to  carry  ont  the  actual  work  in  the  proyince  concerned, 
under  the  orders  of  the  Conservator,  in  accordance  with  general 
principles.  In  this  way,  a  branch  is  already  in  existence  in  the 
North- Western  Provinces,  and  a  second  branch  established  lately  in 
Banna,  will  be  brought  into  connection  with  the  head  office.  Even- 
tually there  should  be  a  branch  in  each  province. 

'*  The  practice  of  drawing  up  annual  plans  of  operations  is  now 
becoming  universal,  and  with  it  a  decided  step  in  advance  has  been 
made  ;  but  complete  continuity  of  work  cannot  be  secured  until 
working-plans  have  been  prepared,  at  any  rate  for  all  the  more  im- 
portant forests." 

It  is  remarked  that  the  number  of  prosecutions  is  small, 
5,628  persons  for  the  whole  of  India,  but  the  falling  off  in  the 
last  two  years  is  said  to  be  due  to  the  number  of  cases  com- 
pounded by  Forest  Officers  under  the  Forest  Act,  and  these 
numbers  will  be  ^iven  in  subsequent  reports. 

The  total  results  of  fire  coaservancy  are  as  follows,  the  large 
percentage  of  failure  being  due  to  an  unfavorable  season. 


Abka,  in  bquabb  hilkb. 

Percentkge  of 

Tear. 

Attempted. 

Aetiully  pro- 
tected. 

failures  to  ate. 
attempted. 

1877-78,             

1878-79,             

1879-80,             

1880-81,             

1881-82,             

8,243 
8,474 
4,072 
4,465 
4,897 

2,728 
2,938 
3,709 
4,194 
4,283 

16 

15 

9 

6 

13 

Ayerage,    ... 

•  •• 

•«* 

12 

The  cost  of  successful  fire  conservancy  varies  from  Bs.  5  per 
square  mile  in  Ajmere  to  Rs.  64  in  British  Burma,  and  Bs.  63 
in  Assam.    The  Inspector  General  remarks  as  follows: — 

"  Accidents  are  of  course  likely  to  happen  under  any  circumstances, 
but  it  is  essential  that  the  chance  of  their  occurring  should  be  reduced 
to  a  minimum,  and  it  is  evident  that  it  has  not  yet  been  possible  to 
do  this.  Above  all,  the  work  must  be  systematically  and  carefully 
arranged,  and  only  the  most  trustworthy  members  of  the  staff  em« 
ployed  on  it. 

*'  It  has  been  repeatedly  proposed  to  raise  belts  of  evergreen  trees 
along  the  boundaries,  which  would  prevent  fires  running,  into  the 
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protected  areas.  This  is  no  doubt  a  good  idea,  which  should  be 
carried  out  wherever  evergreen  trees  will  grow ;  but  this  is  unfor- 
tunately not  always  the  case.  It  is  not,  howeyer,  essential  that  the 
trees  should  be  evergreen.  Any  trees  grown  close  together  along 
the  boundary  will  help  to  keep  the  growth  of  grass  down,  and  every 
effort  should  be  made  to  stock  the  areas  along  the  boundaries  as 
rapidly  as  possible  with  any  trees  that  will  grow,  and  if  these  are 
evergreen  so  mach  the  better." 

There  is  no  doubt  that  it  is  quite  useless,  if  not  prejudicial,  to 
clear  away  trees  from  the  fire  traces,  as  was  advocated  lately  in 
Mr.  Hooper's  paper.  If  danger  be  anticipated  from  their  leaves 
daring  the  dry  season,  greater  care  must  be  taken  in  sweeping 
up  and  burning  the  dead  leaves,  all  of  which  generally  fall  with- 
in a  short  period. 

Regarding  plantations,  we  will  not  trouble  our  readers  with 
the  table  given  in  the  review,  but  simply  state  that  32,962  acr.e8 
have  been  planted  out  at  a  cost  of  Rs.  14,18,826,  or  at  Bs.  43 
per  acre. 

The  following  remarks  are  of  general  interest  :— 

*'  The  plantations  of  hill  trees  in  the  Darieeling  District  are  the 
result  of  operations  carried  on  to  re-stock  the  areas  cleared  for  the 
market,  and  this  work  will  probably  have  to  be  continued,  as  the 
small  extent  of  the  area  available  for  the  supply  of  Darjeeling 
makes  it  extremely  doubtful  whether  the  system  of  natural  reproduc- 
tion, except  as  an  accessory  to  planting,  can  be  relied  on.  Natural 
reprodaction,  being  according  to  present  experience  uncertain  in 
those  hills,  requires  more  time  than  artificial  reproduction,  and  it 
should  be  the  special  aim  of  the  Department  to  re-stock  at  once  the 
blocks  cleared,  so  as  to  derive  from  the  available  area  the  highest 
possible  yield  of  timber  and  fire-wood. 

"  The  teak  plantations  are  experiments  made  with  the  object  of 
introducing  that  valuable  tree  into  Bengal,  and  they  were  com- 
menced in  1868.  It  is  not  intended  to  extend  materially  those  in  the 
Eurseong  Terai,  as  the  area  so  far  stocked  is  sufficient  to  test  the 
suitability  of  the  locality  and  of  the  climate.  In  Chittagong,  on 
the  other  hand,  which  is,  as  far  as  latitude  goes,  within  the  natural 
limits  of  teak,  it  is  intended  to  proceed  with  the  planting  of  teak 
mixed  with  indigenous  species." 

''  In  the  N.-W.  Provinces  the  plantations  are  situated  partly  in  the 
hills  and  partly  in  the  plains,  and  they  are  stocked  with  deodar,  other 
conifers,  oaks,  walnut,  sal,  sissu,  khair,  tiin,  other  trees,  and  bamboos ; 
but  it  cannot  be  ascertained  from  the  Reports  what  parts  of  the  area 
are  stocked  with  each  of  these  species. 

"  At  Changa  Manga  in  the  Pnnjab,  blanks  were  filled  up  to  a  consi- 
derable extent.  That  plantation  is  now  being  worked  regularly,  and 
it  yields  a  considerable  revenue  every  year. 

^'  In  British  Burma  the  system  of  plantations  carried  on  by  depart- 
mental agency  has  now  been  abandoned  for  the  system  of  toungya 
teak  cultivation.  The  average  number  of  teak  seedlings  growing  in 
the  new  teak  toungyas  at  the  close  of  the  year  amounted  to  more  than 
600  per  adre,  which,  with  other  trees  likely  to  spring  up  gnAvMj^  is  a 

4h 
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sufficiently  dense  stocking  of  the  ground.  The  expenditure  iaeiuied 
on  these  plantations  is  very  low,  and  the  results  are  oertainly  very 
satistactory. 

*^  In  Assam,  with  the  exception  of  the  caoutchouc  plantations,  the 
operations  are  as  yet  in  the  experimental  stage.  There  is  very  little 
difference  between  the  cost  of  regular  plantations  and  the  more 
rongh  system  of  cultivating  nahor  and  ajhar  in  the  Nambor  forest, 
which  circumstance  requires  investigation.  The  area  planted  with 
teak  has  been  extended  by  20  acres,  but  no  extension  of  the  caout- 
chouc plantations  has  been  made  during  the  year,  owing  to  the  plants 
being  now  kept  in  the  nurseries  until  they  are  10  feet  in  height  At 
the  close  of  the  year  the  nurseries  in  the  Charduar  reserve  contained 
176,249  caoutchouc  seedlings,  ranging  from  a  few  inches  up  to  10  feet 
in  height." 

The  expenditure  on  roads  and  buildings  is  Bs,  1^88,027  as 
compared  with  an  average  of  Bs.  1,45,229  for  the  last  five  years. 
Nearly  half  this  expenditoie  has  been  incurred  in  the  North- 
Western  Provinces  and  Oudh,  where  the  very  necessary  provi- 
sion of  export  roads  and  proper  shelter  for  Forest  officers  and 
subordinates  has  received  far  more  attention  than  elsewhere. 

Under  the  statement  of  financial  results,  Madras  and  Bom- 
bay are  included,  and  the  total  revenue  for  the  year  is  Bs. 
86,50,233.  The  following  abstract  gives  the  figures  for  the 
different  provinces :— 


Fioyince. 

Total 
Bevenae. 

SarpluB. 

Deficit 

Proportion 
of  SarploB 

tograes 
Berenoe,  ia 

petcmt 

British  Burma,. 
Bombay, 

Central  Provinces,  ... 
North-Western    Pro- 
vinces  and  Oudh,... 
Punjab, 
Bengal, 
Madras, 
Berar, 

Assam,                    ... 
Coorg, 
Biluchistan, 
Ajmere, 
Forest  Survey, 

Bs. 

22,81,808 
18,28,089 
11,72,884 

10,66,094 
6,88,308 
6,33,784 
6,06,710 
2,33,511 
1,66,053 
1,00,864 
18,617 
4,066 

Bs. 

10,81,581 
6,79,631 
6,75,871 

1,49,882 

1,72,038 

2,39,125 

1,15,524 

80,526 

692 

40,506 

986 

... 

Bs. 

... 
•  •• 
V 

... 
... 

... 
... 
«•• 
... 

... 

9,888 
42,489 

48 
87 
58 

14 
25 
88 
23 
84 

0-4 
40 

5 

•*• 

Total, 

86,50,233 

31,88,985 

••» 

87 

<<  It  will  be  noticed  that  Burma  stands  first  as  regards  th^  gross  and 
net  revenue,  while  of  the  seven  great  provuices,  Madras  stands  last. 
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Am  regvrdn  the  proportion  of  snipliu  to  gross  rerenne,  the  Central 
Provinces  come  first  of  the  seren  great  provinces  with  58  per  cent., 
then  Barms  with  48,  Bengal  38,  Bombay  37,  Punjab  25,  and  Madras 
23,  while  the  NorUi-Westem  P^vinces  and  Oudh  stand  last  with  14 
per  cent,  this  resnlt  being  dae  to  the  large  deficit,  owing  to  large 
balance  dae  to  Goyemment,  in  the  School  Circle, 

"  Leaying  the  Soryej  Branch  out  of  consideration,  Ajmere  is  the 
only  proyince  which  has  worked  with  a  deficit,  and  from  which  no 
aarplus  can  be  expected  for  some  years  to  come.  Assam  has  narrowly 
escaped  showing  a  deficit." 

And  the  progress  made  daring  the  last  19  years  has  been  as 
follows  :— 

<'  The  total  financial  results  of  the  Forest  Department  in  India 
daring  the  last  19  years,  rounded  oif  in  lakhs  of  Ilopees,  are  as 
follow  :^ 


SeMipti.  Chttges.  Saiplns. 

Proportion 

Year. 

1 

of  Sorplns 

to  Receipts, 

In  kUis  ot  Supett. 

in  per  cent 

1^64-65  to  1868-69  (average  per  year), 

86 

22 

14 

89 

1869-70  to  1873-74    (ditto),    ... 

55 

SB 

17 

81 

1874-75  to  1878-79    (ditto),    ... 

64 

43 

21 

83 

1879-80,            — 

68 

45 

23 

84 

1880-81,             ...             

71 

46 

25 

85 

1881-82,          * ...            ...      ..• 

87 

55 

82 

87 

1882-83  (latest  fignres), 

95 

60 

85 

87 

'<  The  reyenue  has  risen  steadily  from  36  lakhs  to  95  lakhs  during 
the  last  19  years,  and  one-half  of  this  rise  has  taken  place  daring  the 
last  fiye  years,  which  seems  to  indicate  that  the  effect  of  forest  con* 
senrancy  on  the  balance  sheet  of  the  Department  is  becoming  more 
pronounced  eyery  year. 

^*  The  surplus  has  risen  in  almost  exactly  the  same  proportion  from 
14  lakhs  to  35  lakhs,  but  as  much  as  two-thirds  of  this  increase  has 
occurred  during  the  last  fiye  years.  This  is  all  the  more  satisfactory, 
as  a  yery  much  larger  sum  is  now  spent  annually  on  the  formation, 
protection,  and  improyement  of  the  forests  than  was  the  case  in  the 
earlier  years  of  forest  conseryancy." 

Re£|;arding  the  departmental  sales  of  timber,  it  is  noted  that 
in  Bengal  departmental  operations  are  at  leat^t  four  times  as 
profitable  as  sales  to  purchasers  in  the  forests,  whilst  in  the 
School  and  Central  Circles  of  the  North-West  Proyinces  that 
the  reverse  is  the  case. 

The  following  note  regarding  the  export  of  boxwood  from 
the  Hill  Forests  of  the  North- West  Proyinces  to  Europe  is 
interesting  :— 

^^  Twe  small  shipments  of  boxwood,  comprising  in  all  about  40  tons, 
were  made  during  the  year.    The  prices  realised  resulted  in  so  small 
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•  Bnrplas,  that  this  in  itself  would  not  be  sufficient  to  enconrtge  the 
caltiyation  of  the  tree.  It  is,  howerer,  desirable  to  make  farther 
ahipments,  and  to  try  the  market  fully,  before  a  definite  line  of  policy 
with  regard  to  box  is  decided  on«" 

In  the  Central  Provinces  departmental  timber  operations, 
which  were  carried  on  at  a  loss  from  1877-78  to  1880-81,  have  in 
1881-82  resulted  in  a  surplus  of  Rs.  1,72,000,  and  the  Inspector 
General  remarks  as  follows  regarding  them : — 

<'  Departmental  timber  operations  are  carried  on  in  the  Banjar  and 
Ahiri  reserves.  Both  forests  are  situated  at  considerable  distances 
from  the  markets ;  moreover,  part  of  the  material  removed  of  late 
years  consisted  of  old  timber  found  lying  in  the  forests,  while  another 
part  of  the  material  was  bought  from  private  owners  for  conversion, 
in  order  to  keep  the  Allapilli  saw-mill  fally  employed.  All  the  tim- 
ber felled  in  the  Government  forests  was  removed  more  for  the  purpose 
of  encouraging  the  growth  of  young  teak  than  with  the  view  of  any 
great  profit.  Under  these  circumstances,  the  results  are  not  ansatis- 
factory.  Material  which  would  otherwise  not  have  been  brought  to 
market  has  been  made  use  of,  and  at  the  same  time  a  small  surplus 
was  realized,  which  is  dae  to  the  economical  way  in  which  the  opera* 
tions  have  been  conducted.  When  the  rirers  used  for  floating  timber 
have  been  opened  out  and  roads  constructed,  the  net  revenue  derived 
from  these  forests  will  no  doubt  considerably  increase.*' 

The  paragraphs  relating  to  British  Burma  are  given  intact,  as 
the  question  of  the  export  of  Teak  and  Cutch  is  of  general  interest. 
"  The  following  trees  were  girdled  during  the  year  2— 


Teak  trees,       ••• 
Other  trees,     ••• 


18.850 
5,869 

24,209 


<'  Only  200  teak  trees  were  girdled  in  the  reserves,  the  remainder 
being  obtained  from  the  unreserved  forests.  It  is  reported  that  about 
80,000  teak  trees  fit  for  girdling  remain  in  the  unreserved  forests,  so 
that  all  girdling  operations  will  have  to  be  carried  on  in  the  reserves 
at  the  end  of  two  years. 

<<  As  far  as  it  has  been  possible  to  combine  the  figures  of  the  two 
Circles,  the  following  data  represent  the  outturn  of  the  year  :^ 


Teak. 

Other 
timlMr. 

TotaL 

By  Government  Agency, ... 
Under  trade  permits. 
Do.   free  permits. 
In  other  ways,  •••            •••            ••• 

29,615 
••• 

1,681 

20,902 

28,277 

42,413 

679 

60,517 

28,277 

42,418 

2,210 

Total,    ... 

81,246 

87,171 

118,417 
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<<The  outtnTn  of  teak  has  risen  from  22,253  tons  in  1880-81  to 
81,246  tons  in  1881-82,  and  the  quantity  of  timber  of  other  kinds  is 
nearly  doable  that  brought  to  market  in  the  previoas  year. 

**  On  the  other  hand,  176,000  cntch  trees  (Acacia  Catechu)  were  cat 
daring  the  year,  as  against  436,500  cat  in  the  year  1880-81,  This 
great  falling-off  is  said  to  be  due  to  the  supply  outside  the  reserves  be- 
ing nearly  exhausted ;  bat  it  is  possible  that  the  raising  of  the  fee  from 
Es.  10  to  20  per  cauldron  may  have  influenced  the  manufacture  of  the 
article.  Under  any  circumstances,  it  seems  clear  that  the  stock  of  catch 
trees  ayailable  is  not  sufficient  to  maintain  the  outturn  of  the  last  few 
years,  and  a  reduction  in  the  quantity  of  cutch  brought  to  market  seems 
nnayoidable,  until  protection  and  reproduction  hare  replaced  the  trees 
lately  removed  from  the  forests.  Steps  should,  therefore,  be  taken, 
without  delay,  to  constitute  a  sufficient  area  of  cutch  reserves. 

<'  The  trade  in  teak  in  the  province  during  the  last  four  years  is 
exhibited  in  the  following  statement: — 


In  tons  of  50  cubic  fbbt. 

Teu. 

Tield  of  Govern- 
ment forests  in 
British  Bnrma. 

if 

1*^ 

Total. 

Exportf  rom  Ran- 
goon and  Monl- 
mein  to  Indian 
and  other  ports. 

1878-79,          •••             ••• 

1879-80, 
1880-81, 

lool-OiH,                •••                     ••• 

22,763 
17,585 
22,253 
81,246 

170,610 
157,260 
124,618 
154,290 

193,378 
174,845 
146,871 
185,536 

133,820 
121,161 
151,274 
133,751 

Average  per  year,  ••• 

23,462 

151,694 

175,156 

135,001 

**  All  these  figures  exhibit  a  good  deal  of  flnctaation,  which  is  caused 
by  the  state  of  the  market,  more  or  less  favourable  floods  in  the 
rivers,  and  the  number  of  trees  girdled  in  previous  years.  During 
the  last  four  years  the  Britidh  forests  yielded  13  per  cent,  of  the 
total  quantity  of  teak  brought  into  the  market,  and  the  forests  be- 
yond the  frontier  87  per  cent.  Of  the  total  outturn,  23  per  cent, 
were  consumed  in  Burma,  while  77  per  cent,  were  exported  to  India 
and  to  other  countries. 

''The  timber  merchants  of  Moulmein  having  represented  that  the 
duty  levied  at  Moulmein  on  foreign  timber  put  them  at  a  disadvantage  as 
compared  with  the  timber  merchants  of  Rangoon,  and  that  the  principle 
of  levying  it,  is  indefensible,  the  duty  was  reduced  from  7  per  cent. 
ad  valorem  to  1  per  cent.,  and  it  has  since  the  close  of  the  year  been 
further  reduced  to  ^  per  cent.,  which  amount  is  considered  sufficient 
to  cover  the  expenses  imposed  on  Government  by  the  control  of  the 
timber  in  transit.  A  few  months'  experience  seems  to  have  shown 
that  the  benefit  of  these  reductions  is  appropriated  by  the  owners 
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of  tbe  timber  m  th«  Foreig^n  States,  wbile  the  merdisnte  of  Honlmeia 
kare  failed  to  realize  the  adymntage  escpected  from  the  rednetioii. 

'<The  rerentie  of  Hie  year,  amoanting  to  the  handsome  sata  of 
Ba.  22,31,d08,  is  oonsiderably  larger  than  that  realized  in  any  pre- 
Tioxis  year.  The  following  table  shoirs  the  financial  progress  during 
the  last  10  years :  — 


Proportion  o£ 

Tmt. 

Beeeipta. 

Snrplu. 

Sarplas  to 

Beeeipts,  in 

percent. 

Bs. 

Bs. 

1872>78,              

8,27,469 

4,91,445 

59 

1878-74,             

10,68,621 

5,94,090 

56 

1874-75, 

10,74,802 

4,12,164 

38 

1875-76,             

17,79,020 

9,64.270 

54 

1876-77,             

15,51,468 

5,46,424 

35 

1877-78 

16,08,023 

7,47,207 

47 

1878-79,             

11,37,562 

4,19,161 

87 

1879-80,             

11,80,190 

4,26,700 

36 

1880-81,             

15,16,618 

8,04,045 

53 

1881-82,             

22,81,803 

10,81,581 

48 

^'  As  the  reyenne  depends  to  a  considerable  extent  on  the  state  of  tho 
export  trade,  it  stands  to  reason  that  the  receipts  mnst  flactaate  from 
year  to  year.  At  present  the  price  of  teak  is  rery  high,  and  the 
receipts  in  1882-83  are  reported  to  exceed  e^en  those  of  1881-82, 
although  the  reduction  of  the  import  duty  has  caased  a  loss  of  about 
2^  li^hs  of  Rupees ;  but  it  must  not  be  expected  that  the  receipts 
will  maintain  their  present  height.  On  the  whole,  however,  the 
revenue  is  decidedly  rising,  and  the  Burma  forests  are  without  doubt 
the  most  valuable  in  India." 

In  Coorp^  the  most  interesting  produce  is  Sandal  wood,  and 
during  the  last  five  years  the  average  results  give  a  sale  of 
77  tons  for  Rs.  24,600,  or.  at  Rs.  320  per  ton.  The  price 
per  ton  has,  however,  fallen  from  Rs,  425  in  1878-79  to  Rs.  281 
in  the  year  under  review,  and  it  is  p;roposed  in  future  to  sell 
the  wood  in  Mysore  so  as  to  obtain  the  benefit  of  a  wider  oosa- 
petition. 

Little  can  be  said  of  the  export  Arom  the  Assam  Forests. 
There  all  kinds  of  forest  produce  are  given  gratis  to  cultivators, 
and  grazing  is  free,  large  and  valuable  forests  are  in  private  hands, 
and  several  sources  of  forest  revenue,  such  as  that  resulting^ 
from  the  elephant  mehals,  are  credited  to  land  revenue,  so  that 
little  progress  in  developing  the. forest  revenues  will  be  possible 
for  many  years  to  come,  miless  indeed  the  railways  now  onder 
construction  should  expedite  matters  in  this  respect. 
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The  review  o}ose8  with  a  statement  giving  aome  indieatioas 
of  the  quantities  of  forest  prodace  exported  from  India  during 
the  year* 


OF  20  OWT.  i  IN  THB 

GASBOFTBAK,50 

OUBIO  FBBT. 

Valuatioks  at  pokt 

Of  smrazNT  IN 

1881-89. 

Articles. 

Avenge 
of  eloTen 

years, 
1870-71  to 

1880*81. 

In 

1881-82. 

ToUL 

Pertoib 

1.    Caoatchonci     

2m    Bhell-laoy          

3.  Lac-dye, 

4.  8andalwood,  Ebony,  and 

other  ornamental  woods, 

5.  Catch  and  Gambier,     ••. 

6.  Myrabolans,     

7.  Teak,               

544 

8,024 

459 

•*• 

18,479 

•18,179 

58,560 

584 

4,834 

251 

(Not 

known) 

9,944 

19,578 

66,877 

Ba. 

10,88,426 

55,52,413 

91,958 

4»69,790 

25,30,840 
14,44,925 
50,67,917 

Bs. 

2,088 

1,284 

866 

(Not 

known) 

255 

74 

90 

Total,    ... 

•  •• 

•  •• 

1,62,46,269 

•  •• 

"  There  has  been  a  fair  increase  in  the  export  of  shell-lac,  and  a  con- 
siderable falling-off  in  that  of  catch  and  gambier.  The  valne  of  the 
total  exports  is  almost  the  same  as  that  of  the  previoas  year.*' 

It  would  be  very  useful  if  the  results  of  Forest  conservancy 
in  Madras  and  Bombay  could  be  reviewed  in  the  same  paper 
as  the  provinces  under  the  Government  of  India,  and  we  could 
then  feel  that  all  the  essential  facts  regarding  the  progress 
of  the  Department  in  India  were  before  us,  and  public  opinion 
could  pronounce  a  verdict  regarding  the  work  which  has  been 
nndertaken. 


THE  AMERICAN  JOURNAL  OF  FORESTRY. 

Wb  have  just  received  the  news  that  the  American  "  Journal  of 
Forestry,"  after  appearing  for  one  year,  ceased  to  exist  in  Sep- 
tember last,  owing  to  want  of  support. 

In  Dr.  Cleghom's  late  address  at  Edinburgh,  as  President  of 
the  Scottish  Arboricultural  Society,  he  alludes  to  the  fact  that 
Dr.  Hough,  formerly  Editor  of  the  American  Journal,  has  retired 

*  Aver^gQ  of  six  yean  only. 
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from  his  official  position  as  Chief  of  the  Forestry  Branch  in  the 
American  Board  of  Ag^riculture. 

All  this  is  very  unfavorable  to  the  chance  of  any  protection 
being  afforded  to  the  forests  in  the  United  Stat^. 

India  is  to  be  congratulated  as  the  first  country  ruled  by  the 
Anglo-Saxon  race^  where  forest  conservancy  has  been  eerionsly 
undertaken ;  her  example  having  been  followed  in  the  Cape  and 
in  Mauritius,  and  to  some  extent  in  Australia,  regarding  which| 
Sir  Richard  Templci  as  President  of  the  Social  Science  Congress 
remarked  in  a  recent  address,  that  the  Australian  Forests  are  so 
far  inland  as  to  be  as  yet  secure  from  destructive  agencies. 

This  can  hardly  be  the  case  in  New  Zealand  however,  where 
the  formation  of  large  State  Forests  is  an  immediate  neoessitf, 
and  we  may  attribute  the  carelessness  to  the  destruction  of 
forests  shown  by  the  United  States  and  our  own  Colonists,  to  the 
fact,  that  Great  Britain  with  its  steady  rainfall  and  cold  climate 
requires  sunshine  rather  than  shade,  and  has  never  felt  any 
scarcity  of  timber,  every  port  being  open  to  cargoes  of  foreign 
timber  from  America  and  the  Baltic. 
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PRICKLY-PEAR  AS  A  PROTECTION  FOR  SAPLINGS. 

Memo,   by  H.  S.  Thohab^  Esq.,    of  the  Madras  Board  of 
Revenae. 

It  is  not  generally  known  what  a  cheafp  and  effbctive  forest 
conservator  Cactus  can  be  made. 

In  tracts  covered  with  the  common  yellow-flowering  Cactus 
or  prickly-pear  (Opuntia)  and  even  in  hedgerows  of  Cactus^  it 
will  be  observed  that  trees  and  saplings  not  unfrequently  crop 
out.  It  may  be  seen  from  the  very  railway  windows.  The 
reason  is  that  the  Cactus  bush^  where  large  enough^  effec- 
tively protects  the  seedling  from  cattle,  goats^  and  men,  and 
trees  of  tamarind,  Margosa,  palmyra,  &c.,  are  found  securely 
growing  out  of  the  middle  of  a  Cactus  bush,  while  all  around 
the  country  is  bare  of  trees.  The  Cactus  also  gives  the  young 
seedling  shade  and  a  covei;jt  from  the  wind.  As  the  Cactus  is 
itself  a  superficial  soil-feeder,  and  mainly  an  air-feeder,  it  does 
not  choke  the  young  seedling,  the  roots  of  which  soon  strike 
deeper  than  the  Cactus  roots. 

The  trees  now  growing  everywhere  in  Cactus  are  those  sown 
by  birds,  the  wind,  and  other  accident,  and  are  in  consequence 
comparatively  few  in  number;  whereas  if  man  recognised  that 
in  large  areas  overrun  with  Cactus,  and  abandoned  to  it  as  prac- 
tically irredeemable,  the  Cacttts  might  still  be  made  his  useful 
servant  in  this  manner,  valuable  timber  and  fruit-trees  could  be 
grown  on  a  large  scale  at  an  infinitesimal  cost,  and  when  grown 
the  value  of  the  timber  and  fruit  would  lead  to  the  Cactus  being 
cleared  away  at  a  profit. 

All  that  is  necessary  is  that  Collectors  who  have  any  extent 
of  Cactus  growth  in  their  districts  should  for  a  month  before 
the  rains,  employ  a  few  men  to  broadcast  tree  seeds  of  sorts  in 
the  midst  of  the  Cactus,  and  then  leave  them  to  nature.  Bs. 
50  from  Jungle  Conservancy  Funds  would  probably  sow  a  whole 
taluk,  and  Rs.  300  a  district. 

Almost  every  district  in  the  Presidency  has  large  areas  that 
might  be  made  to  bear  timber  trees  in  this  manner  at  an  almost 
nominal  outlay. 

The  areas  covered  with  Cactus  are  also  in  the  immediate 
neighbourhood  of  villages,  so  that  this  stvie  of  Jungle  Conser- 
vancy might  be  fairly  carried  out  from  Village  Jun^e  Conser- 
vancy Funds,  and  would  eventually  benefit  the  villagers. 
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'  I  do  not  advocate  that  any  Cactus  should  be  planted^  or,  any 
about  to  be  destroyed,  left  standing  for  this  purpose ;  only  that 
where  it  is  existing  in  spite  of  us^  it  should  be  made  the  while 
to  serve  us  in  this  manner. 

I  do  not  wish  to  leave  it  unacknowledged  that  before  writing 
the  above  I  had^ — thanks  to  his  kindness, — seen  the  enclosed 

Sper  by  Mr.  J.  Steavonson,  Honorary  Secretary  to  the  Agri- 
orticultural  Society  of  Madras,  and  that  it  suggested  the 
leading  idea  that  Cactus  might  be  made  a  thorough  protector  of 
saplings ;  but  I  differ  from  Mr.  Steavonson  in  not  advising  the 
planting  of  Cactus,  and  in  thinking  that  mature  trees  do  not  kill 
Cactus  by  their  shade. 

A  little  judgment  should  be  used  in  selecting  the  seeds  to  be 
sown.  Where  the  soil  is  hard  and  gravelly  or  rocky,  the  follow- 
ing may  be  taken  :— 

Margosa  or  N(m  (^Azadirachia  jffi»ca)— Tamil,  Yeppa;  Telugu, 
Yeppam. 

Tamarind. 

Palmyra  and  the  date  palms. 

Gun-carriage  tree  {Albiztia  Zebbek) — Tamil,  Yagai;  Telngu, 
Dirisana. 

Albiztia  amara — ^Tamil,  Wunja ;  Telugu,  Nalla-eenga. 

AUittia  odoratissima^'TtLmil,  Karuvaga;  Telugu,  Shinduga. 

Mango. 

Ouatuma  tomenlosum — ^Telugu,  Oodrick;  where  the  fioil  is  a 
little  better  it  is  not  improbable  that  Teak  (^Teciona  grandU) 
may  be  grown  in  this  manner.    It  is  worth  a  limited  trial. 

In  sandy  soil  the  Bassia  longifolia — (Tamil,  Blippe ;  Telugn, 
Ippe)  is  a  useful  tree :  so  is  the  Casuarina. 

But  the  simple  rule  is  to  grow  the  tree  found  to  flourish 
naturally  in  the  neighbourhood,  and  Collectors  can  doubtless 
obtain  from  Forest  Officers  seeds  of  timber  trees,  with  memoran- 
da of  the  soils  they  affect. 

It  should  be  borne  in  mind  that  it  would  be  useless  to  sow  the 
seeds  of  mere  firewood  trees,  such  as  the  black^  and  whitef 
thorn,  whose  value  when  full  grown  would  be  less  than  the  cost 
of  clearing  the  Cactus  to  get  at  them.  They  can  be  better 
grown  elsewhere. 

Avenue  Flanting* 

Each  young  tree  planted  on  the  side  of  an  up-country  road  is 
commonly  surrounded  by  a  mud-wall, — a  most  expensive  plan, 
and  one  oft-times  fatal  to  the  plant.  In  auy  case,  the  wall 
stops  the  circulation  of  air,  which  is  quite  as  necessary  to  heal- 
thy young  growth  as  the  prevention  of  rocking  caused  by 
violent  winds.    If  the  plant  be  small  and  weak,  it  is  smothered 

•  Acacia  Arahica  (Tamil,  Karavela  ;  Tolugu,  Nalla  tamma). 
t  Aoaoia  leucojfhlaa,  (Tamil,  Vclvela  j  Telaga,  Telia  tamma). 
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by  the  soil  washed  down  by  the  rain  and  baked  hard  by  the  sun, 
or  perhaps  drowned  by  the  water  collected  within  the  wall.  A 
wall  of  open  stone-work  is  not  so  objectionable^  except  on  the 
score  of  expense;  and  nothing  could  be  better  than  a  fence  of 
dead  thorns,  but  for  the  prize  it  offers  to  the  village  stick- 
gatherers,  and  the  consequent  perpetual  restoration  it  requires  ere 
the  tree  is,  say,  four  years  old,  and  able  to  take  care  of  itself. 

The  Municipal  Commissioners  of  a  large  town  in  the  Mofussil 
estimated  every  tree  grown  along  their  road-sides  protected  by 
the  above  methods  as  having  cost  Bs,  5  to  6.  Had  those 
trees  been  grown  and  protected  in  the  manner  sugg^ted  below, 
each  tree,  when  old  enough  to  have  the  fences  removed,  would 
probably  have  cost  under  12  annas,  or  roughly  2  annas  for  plant- 
ing and  fencing,  6  annas  for  watching  and  keeping  the  guard 
within  bounds,  and  4  annas  for  clearing  away  and  destroying  the 
fence  when  done  with. 

Probably  one  of  the  greatest  curses  of  Agricultural  Southern 
India  is  Opuntia,  the  common  yellow-flowering  prickly-pear. 
Large  tracts  of  country  are  said  to  have  gone  out  of  cultivation, 
or  are  not  cultivated  in  consequence  of  its  sturdy  growth.  Vast 
sums  of  money  are  annually  spent  by  ryots  and  Local  Fund 
Boards  in  resisting  its  encroachments,  and  perhaps  at  first  sight 
there  is  scarcely  a  subject  in  the  vegetable  kingdom  so  utterly 
without  a  really  profitable  use.  True,  its  fruit  is  largely  eaten 
by  the  poor  in  times  of  scarcity,  and  its  fleshy  blades  have  been 
used  as  fodder;  but  its  common,  and  perhaps  most  unprofitable, 
use  is  as  boundary  fence,— a  use^  for  which  the  constitutional 
want  of  foresight  of  the  ordinary  native  of  India  renders  it 
singularly  unsuitable.  The  ryot  throws  the  blades  into  a  ridge 
along  the  side  of  his  field,  sows  and  reaps  his  dry  crop,  and 
forgets  the  enemy  to  which  he  has  deliberately  given  a  lodgment. 
When  he  returns  to  replant  for  the  next  season^  he  finds  that 
every  fragment  of  the  prickly-pear  has  rooted  and  sent  forth 
shoots,  and  that  his  hedge  instead  of  being  3  feet  wide  is  6,  and 
that  in  ^)ite  of  his  feeble  clippings  it  means  to  increase^  and 
that  by  arithmetical  progression. 

But  even  while  the  prickly-pear  devours  the  arable  land^  it 
has  a  use,  and  that  a  great  one.  It  is  nature's  own  bulwark  for 
seedling  trees.  Into  the  midst  of  the  great  rampart  the  winds 
drive  the  broad,  light  pods  of  Albizzia  and  the  drifting  seeds  of 
the  Cassia,  while  the  birds  and  beasts  add  their  quota  in  the 
shape  of  the  more  weighty  seeds  of  Acacia^  Ctirkapillay,  N(m 
and  Tamarind,  which  far  beyond  the  reach  of  cloven  foot  and 
biped,  germinate  and  thrive  amazingly.  Travellers  will  observe 
along  canal  banks  and  road-side  slopes  and  in  village  waste  places, 
that  in  the  middle  of  most  clumps  of  prickly-pear  stands  and 
grows  a  healthy  sapling ;  and  it  may  be  stated  with  little  fear  of 
contradiction,  that  in  many  and  many  a  village  in  this  Presidency 
were  it  not  for  the  prickly-pear  there  would  not  exist  a  single  tree. 

Digitized  by  VjOOQ  IC 


(08  VOTB0,  QUBBIBS  AVD  KZTBAOtl. 

Often  and  often  the  good  deeds  it  has  done  may  be  seen  long 
after  the  plant  itself  is  swept  away.  The  Collector  or  some 
other  official  comes  through  the  village^  and  is  shocked  at  the 
rampant  unsanitary  growth.  An  edict  goes  forth ;  the  priddy- 
pear  is  doomed^  probably  not  a  day  too  soon;  holes  are  dng  and 
the  sacoolent  stems  are  cut  down  and  returned  to  the  soil  from 
which  they  sprung,  but  the  trees  they  sheltered  are  left  standing. 
Those  that  got  the  first  start  and  have  made  the  most  of  their 
four  or  five  years  of  life  are  safe^  but  the  slender  two-year  old  is 
soon  destroyed.  A  flock  of  goate  comes  by,  and  every  leaf  is 
quickly  stripped  from  the  sapling ;  these  are  followed  by  the  vil* 
kge  dame^— *the  thrifty  housewife  who  sees  not  the  future,  but 
only  what  she  is  pleased  to -consider  a  dead  stick,  without  thorxia 
severe  enough  to  keep  her  off,— and  the  poor  young  tree  is 
speedily  added  to  her  basket  of  cow«dung. 

Let  us  utilise  the  prickly-pear;  let  us  tame,  train,  and  render 
the  savage  amenable  to  discipline,  and  it  will  serve  us  welL 
Nature  itself  has  proclaimed  it  to  be  the  very  best  protection  for 
the  youDg  tree.  Its  thorns  bid  man  and  beast  stand  aloof,  while 
its  shelter  protects  the  tender  shoots  from  being  knocked  to 
pieces  by  the  rude  wind  or  parched  to  'death  by  the  pitiless  sun. 
Such  powers  are  easy  to  apply.  Let  two  or  three  cubic  feet  of 
soil  be  loosened  with  the  pick  or  crowbar,— never  mind  the  stones, 
trees  like  to  work  their  roots  in  and  out  amongst  loose  stones, 
which  abo  help  to  keep  the  soil  open  and  moist, — in  each  spot  in 
the  tope,  belt  or  avenue  where  a  tree  is  intended  to  stand;  in  the 
centre  of  each  spot  plant  your  little  tree,  or  bury  a  few  seeds  of 
the  tree  which  you  see  growing  in  similar  sod  in  the  neigh- 
bourhood; and  over  the  whole  spot  for  a  space,  say,  6  to  8 
feet  in  diameter,  spread  branches  of  prickly-pear.  This  being 
done  just  before  the  rains,  little  (if  any)  watering  will  be  requir- 
ed; the  seeds  will  germinate  and  grow  rapidly  in  natural  course; 
or  care  has  been  taken  so  to  prop  up  the  young  plant  as  to 
prevent  the  wind  shaking  it  too  much  before  it  has  spread  out 
its  own  roots  in  the  newly  loosened  soil,  a  healthy  young  tree 
will  soon  unfold  its  leaves  above  the  surrounding  spines.  The 
young  tree  and  its  guard  will  grow  gaily  side  by  side,  the  thorns 
becoming  a  bush  as  the  plant  becomes  a  sapling.  After  a  year 
or  so  as  the  Cactus  spreads,  the  man  in  charge  of  the  plantation 
must  go  round  from  day  to  day  with  a  biU-hook  with  a  long 
handle,  such  as  is  used  in  England  to  switch  hedges,  and  loppiug 
off  the  spreading  arms  of  the  prickly-pear,  throw  them  on  the 
top  of  the  mass,  of  course  preventing  Uie  central  arms  from  over- 
topping or  iuterferiDg  with  the  upward  growth  of  the  tree.  The 
result  will  be,  according  to  soil  and  situation^  in  from  three  to 
six  years,  a  young  tree  with  a  stem.of  10  feet  to  the  first  branch, 
too  tall  and  strong  to  be  injured  except  by  lethal  weapons. 
Then  the  tree^s  protector  has  served  the  purpose  for  which  it 
was  created^  and  must  be  destroyed,  though  in  the  course  of 
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Dttote  it  would  gpradaally  die  away  under  the  (to  it)  Buffiocating 
ahade  of  ite  own  nuralingi  for  it  eannot  live  without  the  snu. 
The  Caotus  must  be  oat  down^  and  buried  too  deep  for  ite  sturdy 
shoots  to  reach  the  surface,  or  in  the  wet  season  dbrowned  in  the 
nearest  pit  full  of  water,  or  in  the  dry  weather  merely  spread  out 
and  turned  over  in  the  sun  till  it  is  too  dry  to  rootj  and  the  tree 
that  it  nursed  will  remain  while-^ 

^  Heaven  Mads  it  happy  dew. 
Earth  lends  its  sap  anew, 
Gaily  to  bonigeon  and  broadly  to  glow/' 


THE  PEOCESS  OP  EXTRACTING  ALOE-FIBRE. 

(From  Fh>eeeding8  of  Madras  Board  of  Bevenue,  dated  29th 
May,  1883), 

In  the  extraction  of  aloe-fibre  great  care  should  be  taken  as  to 
the  method  applied.  A  method  has  lately  been  discovered  of 
extracting  the  fibre  in  the  most  economical  way,  and  its  adoption 
may  with  advantage  be  made  to  supersede  the  present  mode  of 
extraction  by  beating  the  leaves,  and  steeping  them  in  stagnant 
water.  The  new  machine  introduced  in  the  colonies  of  Bourbon 
and  Mauritius  is  a  kind  of  scraper,  which  consist  of  a  wheel,  as 
big  as  a  common  cart  wheel  fixed  upon  a  stand,  and  surmounted 
throughout  its  circumference  by  14  or  15  scrapers  one  foot  apart 
from  each  other,  fixed  in  the  wood,  and  kept  firm  by  means  of 
pegs ;  and  is  put  in  motion  by  means  of  a  propeller.  In  front 
of  the  wheel,  within  a  carefully-defined  space,  is  a  piece  of  wood 
against  whidi  the  scrapers  press,  and  according  as  the  wood  is 
too  near  or  too  far,  the  fibres  of  the  leaves  placed  upon  it,  are 
either  cut,  or  not  sufficiently  scraped. 

In  the  newest  and  best  form  of  this  machine,  the  pointed  end 
of  the  leaf  is  first  scraped,  and  the  leaf  moved  on  till  the  whole 
has  passed  under  the  scrapers. 

Experiment  has  shown  that  the  method  described  above  is 
efibctual  in  extracting  fibre,  without  great  waste  as  is  found  to 
be  in  the  ordinary  mode  of  extraction  by  beating  the  leaves,  and 
leaving  them  to  soak  in  the  stagnant  water  for  a  time. 

The  steeping  processi  however,  is  necessary  when  the  threads 
are  intended  for  making  clothes,  for  this  would  make  the  threads 
softer  and  stronger. 

Aloes  a£Ford  necessary  material  for  making  cords  and  ropes, 
and  can  with  advantage  be  substituted  for  hemp  and  flax  ropes. 
This  fibre  also  serves  to  make  up  all  that  is  necessary  to  harness 
animals  of  draught  and  burden. 

The  fibre  is  sufficiently  good  to  furnish  an  article  of  commerce 
of  the  first  order,  and  is  destined  to  acquire  in  the  future  a 
considerable  value,  especially  since  the  prejudice  against  white 
cordage  seems  to  be  disappearing.    It  is  to  be  hoped  that  im« 
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portant  experiments  will  be  undertabsn  to  ascertain  what  are 
the  beet  conditions  in  which  the  leaf  should  be  cut,  and  also 
whether  it  is  not  posrfble  to  extract  the  fibre  by  mechanical 
means*  Care  should  also  be  taken,  when  preparing  the  ropes, 
not  to  cut  the  fibres  when  turning  them;  this  is  a  delicate 
operation  which  should  bo  entrusted  to  professional  rope* 
makers. 

The  aloe  grows  where  nothing  else  will  grow,  without  cul- 
tivation, without  expense.    No  injury  whatever  can  be  done  to 
it  either  by  drought,  inundations,  cyclones,  or  any  of  the  in- 
numerable evils  which  often  prejudicially  afiect  the  cultivation  * 
of  ordinary  crops. 

As  already  explained  above,  the  aloe  produces  at  present,  in 
fibre,  an  average  of  about  3  per  cent,  of  its  weight,  whilst  with 
the  old  apparatus  2  per  cent,  was  hardly  realized.  The  fibre  of 
aloes  packed  in  bales  was  sold  some  time  back  in  the  London 
market  at  an  average  price  of  from  £80  to  £82  per  ton,  but  re- 
cent accounts  show  slEdes  at  £88  and  £jr0,  or  an  advance  in 
price  of  £8  to  £10  per  ton.  These  figures  prove  great  stability 
in  the  price  of  the  article,  and  are  explained  by  the  follow- 
ing extract  from  Dr.  Forbes  Royle's  work  already  mentioned 
above  :— 

''  It  has  often  been  said  that  that  the  only  means  of  knowing 
the  value  of  fibre  or  of  any  other  produce  is  the  price  which  it 
realises  in  trade.  This  is  very  true  as  regards  known  articles, 
but,  if  a  new  produce  be  sent  to  a  market,  few  persons  will  buy 
it,  because  it  requires  new  machines.  I  have  been  told  that  many 
years  most  elapse  before  a  new  article  can  draw  the  attention  of 
purchasers ;  this  is  likely,  for  it  is  one  of  the  laws  of  commerce.^' 

As  regards  planting,  much  need  not  be  said.  The  aloe  may 
be  planted  in  all  seasons,  and  from  saplings  of  one  year,  or  two 
or  even  three  years  old.  It  is  best  however  to  plant  from  seed. 
The  older  the  aloes  are  when  transplanted,  the  sooner  the  stem  is 
formed.  Aloes  planted  from  seed  or  from  saplings  of  the  first 
year  take  five  years  to  attain  their  full  development,  whilst,  if 
transplanted  at  a  height  of  from  18  or  20  inches,  they  are  fully 
developed  in  three  years. 

In  the  Mauritius  may  be  seen  growing  spontaneously  the 
following  species  of  aloes  :-— 

(1)  "  Agave  americana  "  (American  or  blue  aloes). 
''  Agave  angustifolia.'^  (aloes  with  small  leaves). 
"  Fourcroya  gigantea  "  (green  aloes). 
'^Fourcroya  gigantea    var^'    (cabbage  or  Malgache 
aloes). 

The  species  known  in  the  miauritius  as  green  aloe  came 
originally  from  South  America  and  the  Antilles. 

The  latb  Aka  Raid  in  Daeang. — ^We  give  below  some  paras, 
from  the  Pioneer  regarding  the  late  Aka  raid,  which  is  a  piece 
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of  insolence  that  might  have  heen  anticipated  considering  the 
•dircomstances  of  their  treatment  by  Government. 

Every  cold  weather,  these  hill-men,  full^  armed  after  their 
own  fashion,  come  down  to  Tezpur,  the  district  head-quarters,  to 
receive  what  they  call  tribute  from  Oovernment,  really  a  species 
of  blackmail,  which  is  a  legacy  left  us  by  the  old  Assam  rajas, 
who  used  to  secure  their  frontier  from  raids  in  this  way. 

The  hilUmen  are  greatly  feared  by  the  villagers,  as  the  latter 
know  what  treatment  to  expect  from  them  in  case  British  rule 
should  terminate,  and  they  are  not  at  all  assured  as  to  its  duration. 

During  the  cold  weather  the  villagers  bury  all  their  ornaments 
and  rupees,  and  supply  the  hill-men  with  free  quarters  in  their 
own  villages  until  the  latter  are  pleased  to  return  to  their  own 
country. 

This  treatment  has  encouraged  the  Akas  to  assume  a  singu- 
larly insolent  air,  and  to  form  quite  a  contemptuous  idea  of  the 
British  power,  and  they  will  now  probably  get  a  lesson  which 
has  been  only  too  long  delayed. 

"  The  Akas,  a  tribe  inhabiting  the  sub-Himalayan  district  to  the 
north  of  Tezpur,  have  given  no  trouble  since  1835.  But  lately 
some  ill-feeling  grew  up  on  account  of  the^  forest  reserve  and  the 
restrictions  on  tapping  India-rubber  trees  in  Government  forests, 
which  culminated  in  tibe  recent  raid,  the  real  story  of  which  is  as 
follows : — On  November  the  10th,  a  party  of  about  100  Akas  made 
their  appearance  at  the  forest  office  at  Balipara,  20  miles  north  of 
Tezpur.  They  behaved  quietly  at  first,  and  said  they  wanted  to  buy 
rice ;  bnt  having  got  hold  of  some  liquor  they  grew  uproarious  and 
went  off  in  the  evening,  carrying  the  Forest  Ranger  and  Clerk  with 
them.  It  was  hoped  at  first  that  it  was  only  a  drunken  freak,  but 
the  captives  have  not  been  returned  since,  and  twelve  men  who  lately 
went  into  the  hill  country  with  the  Lakhidar  or  Honorary  Magistrate 
to  get  articles  for  the  Calcutta  Exhibition,  say  that  a  conference  of 
the  tribe  took  place,  at  which  it  was  determined  to  detain  the  Lak- 
hidar, and  to  make  an  expedition  to  Balipara  after  the  conference. 
The  Lakhidar  is  still  detained.  The  Chief  Commissioner  has 
collected  200  Frontier  Police  on  the  frontier,  and  has  sent  a  message 
demanding  the  rendition  of  the  captives  an(J  of  the  ringleaders  in 
their  capture,  with  an  apology.  The  country  of  the  Akas  is  unsur- 
veyed  and  little  kaowsx ;  but  the  tribe  is  only  armed  with  daoa  and 
arrows." 


''  The  latest  news  from  the  Aka  country  does  not  tend  greatly  to 
the  development  of  the  situation;  but  the  Mauzadar,  who  having 
been  sent  up  into  the  hills  to  collect  curiosities  for  the  Exhibition  fell 
into  the  hands  of  the  tribe,  has  not  yet  been  surrendered.  The  raid 
seems  to  have  been  conceived,  in  a  rollicking,  jovial  spirit  not  un* 
worthy  of  Lever's  Irishmen.  We  read  that  the  unfortunate  Forest 
Clerk  who  was  carried  off  was  first  compelled  to  treat  the  party  to 
liquor,  and  afterwards  pressed  to  accompany  them  to  the  hills/  When 
he  still  excused  himself,  his  visitors  seized  the  unfortunate  Babu  and 
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ubxng  him  to  t  bamboo^  handi  and  feet  tied,  as  tbe  aoeoiint  says,  "  like 
a  deer/'  Unless  the  Baba  was  an  indifferent  specimen  of  his  raee, 
ve  may  imagine  that  his  captors  mnat  hare  been  very  soon  tired  of 
carrying  him." 

''  Meantime  it  may  be  worth  while  to  explain  who  the  Akas  are» 
They  belong  to  a  race  which,  nnder  varioos  names,  peoples  the  eastern 
line  of  the  Himalayas,  from  the  confines  of  Bhutan  to  those  of  the 
Shan  States  and  China.  Of  the  Tarioas  tribes,  connected  by  inti- 
mate linguistic  and  ethnological  affinities^  into  which  this  race  is  di- 
vided, the  Akas  are  the  westemmost,  being  in  fact  next  neighbours 
to  Bhutan.  How  far  back  they  go  in  the  mountains,  t.«.,  how  far 
northwards  the  tribe  extends,  is  a  question  upon  which  nobody  can 
Tenture  an  opinion,  but  the  probability  is  that  intercourse  with  tbe 
plains  is  restricted  to  the  inhabitants  of  a  comparatirely  small  extent 
of  ooontiy.  The  Akas  are  Mongolian  in  feature,  and  rather  short  of 
stature,  solidly  built,  and  with  a  complexion  which  looks  ruddy  beside 
the  darker  facea  of  the  plains.  Their  arms  are  the  spear,  the  dao,  and 
the  bow.  They  hare  no  organisation  for  mOitary  purposes,  each  Til- 
lage being  an  independent  community  under  its  own  chief,  nor  have 
they  eyer  shown  a  tendency  to  aggression.  Their  religious  belief  is 
of  the  vague  and  primitiye  character  common  to  all  the  cognate 
tribes.  They  worship  the  spirits  of  their  departed  ancestors,  and  the 
demons  supposed  to  inhabit  mountains  and  rivers.  These  hare  to  be 
propitiated,  lest  they  should  do  one  a  mischief,  but  of  any  definite 
notions  regarding  a  future  state  the  Akas  seem  to  be  utterly  desti- 
tute. They  are  not  on  bad  terms  with  their  immediate  neighbours 
in  the  plains,  nor  do  the  villagers  profess  to  be  afraid  of  them.  It 
seems  probable  that  some  dispute  about  rubber-tapping  may  really  be 
at  tho  bottom  of  the  present  business,  and  the  Akas  may  have  carried 
off  the  two  forest  officials  not  so  much  by  way  of  revenge  as  with  the 
intention  of  compelling  the  superior  authorities  to  listen  to  their 
supposed  grievances.'' 

'^  The  Aka  affair  has  suddenly  assumed  a  serious  complexion.  We 
learn  by  telegraph  from  Assam  that  messengers  have  returned  £rom 
the  Akas  bringing  insolent  letters  in  reply  to  the  Chief  Commissioner, 
and  demauding  the  surrender  of  the  entire  forest  reserve,  about  100 
square  miles  of  land,  before  they  surrender  their  captives.  The  two 
Forest  Clerks  are  still  alive»  but  the  Lakhidar  died  after  five  days' 
illness.  The  Government  have  sanctioned  a  military  expedition  to 
bring  the  tribe  to  reason,  and  it  will  consist  of  the  iSrd  (Assam) 
Native  Infantry,  part  of  the  12th  Native  Infantry,  and  some  Supers 
with  mortars,  under  Brigadier-General  Hill.  The  military  are  being 
rapidly  pushed  forward,  and  every  effort  will  be  made  to  strike  quick- 
lyi  in  onler  to  save  the  lives  of  the  captives."— Ptoneer. 
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1.-— GaZBTTB  of  NoBTH-WbSTERN   PbOVINOSS   AMD   OUDH— 

No.  S63.—lBth  December,  18S2.— Mr.  M.  H.  Clifford,  Assistant 
Cons'errator  of  Forests,  who  has  reported  his  arrival  at  Alia* 
habadi  to  the  School  Circle. 

2. — Bbitish  Bubma  Oaebttb — 

No.  96  (FoBBSTs).— 28rd  November,  1882. — On  the  return  of 
Uessrs.  Popert,  WeeUm,  and  Carter  from  furlongh  and  leave, 
the  following  postings  Will  take  effect  in  the  Forest  Depart- 
ment :«- 

Mr.  P.  J.  Carter,  Depaty  Conservatory  will  take  charge  of  the 
Tharrawaddy  division. 

Mr.  J.  W.  Oliver,  Deputy  Conseryatori  will  take  charge  of  the 
Working  Plans  diyision. 

Mr.  E,  P.  Popert,  Deputy  Conservator,  will  take  charge  of  the 
Tenasserim  circle  and  ofSciate  as  Conserrator  till  Lieufenant^ 
Colonel  W.  J.  SeatorCs  return;  on  Colonel  Seaton^e  return 
Mr.  Popert  will  take  charge  of  the  Toungoo  division,  setting 
Mr.  J.  JST.  Pickard  free  for  demarcation  duty. 

On  Mr.  Popert'a  joining  the  Tenasserim  circle,  Mr.  ff.  C.  Hill 
will  be  on  special  duty  at  the  Conservator's  office  at  Rangoon 
until  Mr.  Eibbefttrop*s  departure,  when  Mr.  Hill  will  ^take 
charge  of  the  circle. 

On  the  return  of  Mr.  A.  Weston,  he  will  take  charge  of  the 
Prome  division,  setting  free  Dr.  J.  Adameon,  Deputy  Conser- 
vator, who  will  join  and  take  charge  of  the  Henzada  and 
Bassein  division. 

No.  99  (FoBBSTs). — The  7th  December,  1882.— Consequent  on 
the  re-organization  of  the  superior  staff  of  the  Forest  Depart- 
ment in  British  Burma,  the  following  appointments  are  made, 
with  effect  from  the  drd  September,  1882. 

2b  be  Deputy  Conservators  of  Forests,  2nd  grade : 
Mr.  M.  H.  Terrors,  b.  a. 
„    H.  C.  Hill. 
„   E.  P.  Popert* 
To  be  Deputjf  Conservators  of  Forests,  Srd  grade  : 
Mr.  jr.  Adamson. 
Captain  C.  T.  Bingham* 
Mr.  J.  W.  Oliver. 
To  be  Deputy  Conservatore  of  Forests,  ith  grade  : 
Mr.  P.  J.  Carter. 
„    J.Ifiebet. 
„    C.  W.  Palmer. 
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To  be  AMtstafU  Conservator ^  2nd  grade : 
Mr.  A.  Weston. 
To  offidaU  as  Depuijf  Conservators  of  Forests,  2nd  grade  : 
Mr.  J,  Adamson. 
„    W.  J.  Oliver. 
„    J.  Nisbet. 

To  officiate  as  Deputy  Conservators  ofForestSf  Srd  grade  : 
Mr.  O.  W.  Palmer. 
„    T.  H.  Aplin. 
„    J.N.Fickard. 

To  officiate  as  Deputy  Conservators  of  Forests,  4th  gretde  : 
Mr.  F.  W.  Tkellussan. 
f,   S.  B*  Ward* 
jf    A.  Weston. 

The  liBt  of  snpetior  officers  of  the  Briiieh  Bunw  Forest  Depart- 
ment stood  aocordiogly  as  follows  on  the  8rd  September, 
1882  :— 

Conservators : 
Lieutenant-Colonel  W.  J.  Seaton,  1st  grade,  on  leare. 
Mr.  B.  Ribbentropy  2nd  grade. 

Deputy  Conservator,  1st  gradsy  Be.  900  : 

Mr.  M.  J.  Sfyfn. 

Deputy  Conservators,  2nd  grade,  Rs.  800  .* 

Mr.  M.  H.  Ferrars,  on  leave. 

,,   E.  C.  nm.  Officiating  Consenrator,  Srd  grade. 

It    E.  P.  Popert,  on  leaye. 

Deputy  Conservators,  Zrd  grade,  Rs.  650 : 

Mr.  J.  Adamson,  Officiating  2nd  grade. 

Captain  C.  T.  Bingham,  on  leave. 

Mr.  W.  J.  Oliver,  Offioiating  2nd  grade. 

Deputy  Conservators,  4ih  grade,  Rs.  550  : 

Mr.  P.  J.  Carter^  on  leave. 
„    J.  Nisbet,  Officiating  2nd  grade. 
„    C.  W.  Palmer,  Officiating  8rd  grade. 
Assistant  Conservators,  1st  grade,  Rs.  450  ; 
Mr.  T.  H.  Aplin,  Officiating  Deputj  Conservator,  8id  grade. 
„    J.  N.  Pickard,  do.  do.  do. 

„    F.  W.  Thellusson,         do.  do.  4th  grade. 

Assistant  Conservators,  2nd  grade : 
Mr.  H.  B.  Ward,  Offioiatiiig  Depot j  Conservator,  4th  grade^ 
„    T.  A.  HauxweU. 
„    A.  Weston,  Officiating  Depntj  Conservator,  4th  grade. 

No.  100  (FoREers). — Ths  7th  December,  ]^882.-^Gonseqa9nt  on 
Mr.  P.  J.  Carter's  retam  from  leave  the  following  alterations 
of  rank  are  ordered,  with  eifeot  from  the  28rd  November, 
1882:-^ 
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Mr.  P.  /.  CbfUr  to  OffiekteM  Depvty  OonMrrttdr,  Snd  grad«. 
„   J.  Niabst  to  Offieiate  aa  Deputy  Consaryator,  8rd  grade. 
f,    /.  N,  Pickard  to  0£Sciate  as  Deputy  CoDeerrator,  4th  grade. 
„    A.  Weston  to  Officiate  as  Assistant  Consenrator,  Ist  grade. 

No.  101  (FoRBSTs). — Consequent  on  Mr.  E.  P.  Fopert^s  return 

from  furlough,  the  following  alterations  of  rank  are  ordered, 

with  effect  from  the  24th  November,  1882  :— 

Mr.  P.  J.  Carter  to  Officiate  as  Deputy  Conserrator,  8rd  grade. 

„    T,  JS.  Aplin  to  Officiate  as  Deputy  ConserTator,  4th  grade. 

„    H.  B,  Wctrd  to  Officiate  as  Assistant  Conserrator,  1st  grade. 

Ko.  102  (Forests). — Mr.  T.  A.  Hauxwellj  Assistant  Conser- 
rator of  Forests,  2nd  grade,  is  appointed  to  officiate  as 
Assistant  Conserrator  of  Forests,  1st  grade,  with  effect  from 
the  27th  November,  1882,  the  date  on  which  he  passed  tha 
Higher  Standard  examination  in  Burmese. 

No.  103  (Forests).— 7%e  7th  December,  1882.— Jfr.  W.  J. 
Oliver,  Deputy  Conservator  of  Forests,  made  over,  and  Mr. 
P.  J.  Carter,  Deputy  Conservator  of  Forests,  received, 
charge  of  the  Tharrawaddy  Forest  division  on  the  forenoon 
of  the  25th  November,  1882. 

8. — ^AssAM  Gazbtts— - 

No.  297  (FoESSTs).— 28rd  November,  1882.-Jfr.  /.  21  JelUeoe, 
Officiating  Deputy  Conservator  of  Forests,  received  charge 
of  the  Go^lp&a  division  from  Mr.  D.  P.  Copeland,  Officiating 
Assistant  Conservator,  on  the  forenoon  of  the  19th  October, 
1882. 

No.  995  (FoRESTs).^7(A  December,  1882.— Jfr.  2*.  •/.  Campbell, 
Sub- Assistant  Conservator  of  Forests  in  Assam,  is  appointed 
to  Officiate,  until  further  orders,  as  an  Assistant  Conservator 
of  Forests  of  the  8rd  Qrade,  with  effect  from  the  8rd  Septem- 
ber, 1882. 

4. — BoxBAT  Qazsttb — 

30th  November,  1882. — Mr.  O.  A.  Eight,  Assistant  Conservator 
of  Forests,  received  charge  of  the  District  Forest  Office, 
Ratnigiri-EoUba,  on  the  26th  October,  1882,  before  office 
hours. 

5. — ^Madras  Oazbttb-^ 

To  be  Coneervatore  of  Forests  of  the  1st  grade: 

Lieutenant-Colonel  W.  J.  Beaton,  Madras  Staff  Corps. 

•  •  •  « 

Major  J.  C.  Doveton,  Madras  Staff  Corps. 

•  a  a  • 

To  be  Conservators  of  Forests  of  the  drd  grade : 

•  •  •  • 

Major  O.  J.  VanSomeren,  Madras  Native  Infantry. 

•  «  «  • 
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*    *    *    Majw  VanSmnerm  will  ofiBciAte  in  the  2iid  grade  of 
CcmBerrttors  of  Forests  until  farther  orders. 


iih  December  J 1882. — Extenrion  of  Leave. — One  month's  exten- 
sion of  privilege  leare  is  granted  to  Mr.  W.  Carroll^  Snb- 
Assistant  Conserrator  of  Forests,  in  oontinnation  of  thai 
already  granted  in  page  1161  of  the  Fort  Si.  George  Oatette. 
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6.«— Maobas  Oazkttb— 

Bbv^hus  DKPARTmBMT. — III  «xerci8d  of  the  power  conferred  by 
flectkm  1  of  the  Madras  Forest  Act,  V  of  1882  (Madras),  the 
Bight  Honorable  the  Ooyemor  in  Ooaadl  directs  thai  the  said 
**  Madras  Forest  Act,  1882,^  ahall  come  into  force  on  the  first 
iag  of  Jannary  1888. 

The  Right  Honorable  the  GoTemor  in  Coancil  is  pleased  to  notify 
^at  in  future  the  Presidency  shall  be  divided,  for  )>urp08e8  of 
Forest  Administration,  into  two  Circles,  the  Northern  and 
Southern,  which  will  comprise  the  Districts  ehown  below 
Tespectiyely  >- 

Northern. — Qanjam,  Vizagapatam,  Godavari,  Eistna,  Kamool, 
NellorSy  Bellary,  Anantapur,  Ouddapah,  Nugirb. 

<SoiaAMii.— Ohinglepnt,  North  Arcot,  South  Aroot,  Salem,  Trich- 
inopoly,  Taojote,  OoiaabatoTO,  Mndnns  Ttnnetdly,  Malabar, 
South  Oan«»« 

AflPOlllTJlJMTS^ 

The  fbllowing  appointments  are  made  proyisionally  and  subject 
to  etioh  modifications  as  may  hereafter  be  necessary  when  'the 
final  orders  of  the  Government  of  India  ure  received  on  the 

re-organization  of  the  Forest  Department:-— 
Wtiketf  Mofor  J.  CampieU,  to  be  Senior  Conservator  of  Forests, 

and  to  be  in  chaige  of  the  Southern  Circle. 
OamhUf  Mr*  J.  S.^  of  the  Bengal  Forest  Department,  to  be 

Junior  Conservator  of  Forests^  and  to  be  in  chatge  of  the 

Northern  Circle. 
Hi^ena^  Mr.  A.  W.  B.,  of  the  Madras  Civil  Service,  to  be  Deputy 

Goniservator  of  Forests,  let  grades  and  to  be  District  Forest 

Officer,  Cuddapah. 
£fmi,  Mr.  H.  A.,  of  the  Madras  Civil  Service,  to  be  Deputy  Con- 

tfervator  of  Forests,   1st  grade,  and  to  be  District  Forest 

Officer,  Kamool. 
Cherry^  Mr.  J.  JP.,  to  be  Deputy  Conservator  of  Forests,  2nd 

grade,  and  to  be  District  Forest  Officer,  Sdem,  bat  to  continue 

on  the  special  duty  he  is  now  engaged  on  in  connection  with  the 

selection  of  Reserves. 
Douglaef  Mr.  C.  O.,  to  be  Deputy  Conservator  of  Forests,  2nd 

grade,  and  to  be  in  charge  of  the  Central  Forest  Offices 

and  of  the  Central  Office  of  Accounts. 
Feet  J  Mr.  J.  W.y  to  be  Deputy  Conservator  of  Forests,  2nd  grade, 

and  to  be  District  Forest  Officer,  Coimbatore. 
VmceiUj  Mr.  F.  d^A.^  to  be  Deputy  Conservator  of  Forests,  3rd 

grade,  and  to  be  District  Forest  Officer,  Nellore— to  join  on 

Arrival. 
Hooper^  Mr.  E.  D.  if.,  to  be  Deputy  Conservator  of  Forests,  8rd 

grade,  and  to  be  District  Forest  Officer,  Bellary. 
Wooldrige^  Mr.  H.  £.,  to  be  Deputy  Conservator  of  Forests,  drd 

grade,  and  to  be  District  Forest  Officer,  South  Aroot. 
Bayn$t  Mr.  W.  (7.,  to  be  Deputy  Conservator  of  Forests,  Srd 

grade,  and  to  be  District  Forest  Officer,  TinneveUy. 
Marganj  Mr.  S.  TP.,  to  be  Deputy  Conservator  of  Forests,  4th 

grade,  and  to  be  District  Forest  Officer,  Malabar. 
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Jqi^o^  LieuUnant-Colonel  B.  5.,  to  be  Depatj  Confierraior  of 

Forests,  4th  grade,  and  to  be  District  Forest  Officer,  Kflgiris. 
Oaea,  Mr.  H.  A,^  to  be  Deputy  Oonsenrator  of  Forests,  4th 

grade,  and  to    be  District  Forest  Officer,  Madnra,  bat  to 

continue  to  act  as  District  Forest  Officer,  Nilgiris,  daring  the 

absence  of  Lieutenant  Colonel  Jago  on  leare,  or  until,  farther 

orders. 
BoUeau^  Mr.  E.  JET.,  (on  leare)  to  be  Assistant  Gonsenrator 

of   Forests,  1st   grade,  and  to  be  District  Forest  Officer, 

Eistna. 
HadJUld,  Mr.  A,  (on  leare)  to  be  Assistant  Conservator  of 

Forests,  2nd  grade. 
Stanbrough^  Mr.  A.   W.  C,  to  be  Assistant  Conserrator  of 

Forests,  2nd  grade,  and  District  Forest  Officer,  South  Ganara, 

but  to  act  as  Deputy  Conserrator,  4th  grade,  during  .the 

absence  of  Colonel  Jago  on  leare,  and  to  act  as  District  Forest 

Officer,  Salem,  daring  Mr.  Chary^e  employment  on  special 

duty,  or  until  further  orders. 
.  Brougham^  Mr.  J.  H.  B.^  to  be  Assistant  Conserrator  of  Forests, 

2nd  grade,  and  to  be  District  Forest  Officer,  Anantapur— to 

join  on  relief  at  Bellary. 
Brasier^  Mr.  C.  E.,  to  be  Assistant  Conserrator  of  Forests, 

3rd  grade,  and  to  do  duty  under  the  District  Forest  Officer, 

Sou&  Arcot. 
Porter,  Mr.  H.  J.  A.y  to  be  Assistant  Gonser?ator  of  Forests, 

Srd  grade,  and  to  do  duty  under  the  District  Forest  Officer, 

Coimbatore. 
Luehington^  Mr.  A.  W.,  to  be  Assistant  Oonsenrator  of  Forestst 

drd  grade,  and  to  do  duty  under  the  District  Forest  Officer, 

Cuddapah. 
Homfrayj  Mr.  Qeorge^  to  be  Assistant  Consenrator  of  Forests, 

drd  grade,  and  to  do  duty  under  the  Conserrator,  Northern 

The  aboye  appointments  will  take  effect  from  the  18th  December, 
1882. 
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1«— GizKTTB  OF  India*- 

No.  988F.— n^  7th  December,  1882.— JTr.  JB.  BObentrop,  Con- 
gerraior  of  Forests  of  the  2nd  grade,  in  charge  of  the 
Pegn  circle  of  British  Barma,  is  transferred  to  the  Ponjab. 

Mr.  H.  C.  Hilly  Officiatmg  Conservator  of  Forests  of  the  Srd 
grade,  in  charge  of  the  Tenasserim  circle  in  British  Borma, 
is  appointed  to  the  charge  of  the  Fegn  drcle,  and  will  continne 
to  officiate  in  his  present  grade  xmm  further  orders. 

Mr.  E.  P.  Popert,  Deputy  Conserrator  of  Forests  in  British 
Banna,  is  appointed  to  officiate  temporarily  as  Conserrator  of 
Forests  in  the  Srd  grade,  until  the  return  from  leave  of  Lieu^ 
tenant'CoUmel  Seaion,  or  until  further  orders.  Mr.  Pepert 
will  have  charge  of  the  Tenasserim  Forest  cixcle. 

No.  6lF.^Tke  17th  Jamuay,  1888.— ifr.  D.  Brandies  CLB.« 
Inspector  General  of  Forests  to  the  Government  of  Lidia,  on 
special  duty,  is  granted  privilege  leave  of  absence  for  three 
months,  wiUi  effect  from  the  1st  February,  1888,  or  such  earlier 
date  as  he  may  avail  himself  of  it 

No.  72  F.—The  I9th  January ,  1888.— IfeMf^.  S.  M.  Seed  and 
H.  Slade  who  have  been  appointed  by  Her  Majesty's  Secretary 
of  3tate  to  the  Forest  Department  of  India,  are  appointed 
Assistant  Conservators  of  Forests  of  the  8rd  grade. 

Meeere.  JReed  and  Slade  are  posted  to  British  Burma,  and  their 
appointments  will  have  effect  from  the  22nd  Deoember,  1882* 

S^-^-Calgutia  Gazbttc— 

The  lOih  January^  1888-^ 

To  he  Dejp^  Caneervaiare  ofForeeUf  indgraie-^ 

Mr.  S.  H.  Jkmi»i  Bengal. 
„    J.  S.  OamUef  mjl,  BengaL 

To  be  B^y  ConeerwUore  of  Foreaii^  Srd  grade  «* 
Mr.  B.  H.  M.  EUie,  BengaL 
„    J.  21  JelUcoe,  Assam. 

„    D,  E.  Eutckma,  Bengal  (seconded  for  eervioe  in  Mysore). 
„    (?.  A.  Bkhardeon,  Bengal. 

To  be  Deputy  Coneervatore  of  Foreste,  4A  grade 

Mr.  A.  B.  Orani,  BengaL 
„    A,  J.  Meiny  Assam. 
„    E.  G.  Cheeter^  Beaigal, 
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OJlwUing. 

..  Mr*.  J.  T»JMieoef  Deputy  (Tonserrator  of  Forests,  Srd  grade, 
Assam;  to  officiate  in  the  2nd  grade,  vice  Mr.  J«  S.  OambU, 
Officiating  Conserrator  of  Forests,  Bengal. 

Mr.  A.  J.  Mein^  Deputy  Conserrator  of  Forests,  4tli  grade, 
Assam,  to  officiate  in  the  Srd  grade,  vice  Mr.  J.  T.  JdUcoe. 

Mr.  S.  O.  ChBBter^  Deputy  Conservator  of  Forests,  4th  grade, 
Bengal,  to  officiate  in  the  8rd  grade,  vice  Mr.  D.  E.  SiUchim^ 
seconded. 

Mr.,  P.  B.  if aiuon,  Assistant  Conserrator  of  Forests,  Ist  grade, 
Bengal,  to  officiate  in  the  4th  grade  of  Deputy  Conserrators 
vice  Mr.  A.  J.  Mein. 

Mr.  W.  M.  Oreen,  Assistant  Conservator  of  Forests,  1st  grade, 
Bengal,  to  officiate  in  the  4th  grade  of  Deputy  Conservators, 
vice  Mr.  E.  O.  Chester. 

8.— PUBSJAB  OaZBTTB— 

.  STo.  524.— rAe  7th  December,  ISS2.— Leave— Mr.  F.  0.  Lemar^ 
chandf  Assistant  Conservator  of  Forests,  resumed  charge  of 
the  Lahore  Division  on  the  forenoon  of  the  15th  Novem- 
ber, 1882,  on  return  from  the  privilege  leave  of  absence  granted 
him  in  Punjab  Oovemment  QcueUe  Notification  No.  407,  dated 
18th  September,  1882,  relieving  Mr.  0.  S.  Carr,  Assistant 
Conservator  of  Forests,  Srd  grade,  who  reverted  to  the  charge 
of  the  Changa  Manga  plantation. 

4.-^BHTBAL  PbOVIHCBS  GaZBTTB — 

No.  USi,r^The  9th  December,  1882.— The  Chief  Commissioner  is 
pleased  to  appoint  Mr.  W.  P.  Thomas,  Assistant  Conservator 
of  Forests,  Ist  grade,  to  officiate  as  a  Deputy  Conservator  of 
the  2nd  grade,  with  effect  from  the  22nd  ultimo,  vice  Mr. 
E.  D.  M.  Hooper,  Officiating  Deputy  Conservator,  transferred 
to  Madras. 

No.  4485.— 3fr.  W.  P.  Thatdas,  Assistant  Conservator  of 
Forests,  is  transferred  from  the  Direction  to  the  Chanda 
Division,  of  which  he  received  charge  from  Mr.  E.  D.  M, 
Hooper,  Officiating  Deputy  Conservator  of  Forests,  on  the 
forenoon  of  the  22nd  ultimo. 

Mr.  M.  8.  Fourier,  Assistant  Conservator  of  Forests,  is  trans- 
ferred from  the  Nimar  to  the  Direction  Division  which  he  joincMi 
on  the  forenoon  of  the  20th  ultimo. 

No.  l^L—The  llth  January,  1888.— Fifteen  days'  privilege 
leave  is  granted  to  Mr.  W.  Jacob,  Deputy  Conservator  ol 
Forests,  with  effect  from  the  20th  instant,  or  the  subsequent 
date  on  which  he-may  avail  himself  of  it. 
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5.-— British  Bubma  Oazbttb — 

No.  109.— 2%«  2Sth  Deembety  1882.— ifr.  Herbert  Slade,  who 
has  been  appointed  by  the  Secretary  of  State  for  India  an 
Assistant  Conservator  of  Forests  in  British  Bnrms,  reported 
his  arrival  in  Rangoon  on  the  forenoon  of  the  17th  instant. 

Mr.  Slade  is  posted  to  the  Tharrawaddy  division,  Pegu  circle. 

No.  110. — Mr.  Harold  M.  Reed^  who  has  been  appointed  by  the 
Secretary  of  State  for  India  an  Assistant  Conservator  of 
Forests  in  British  Bnrma,  reported  his  arrival  in  Rangoon  oa 
the  forenoon  of  the  17th  instant. 

Mr.  Reed  is  posted  to  the  Working  Plans  division,  Pegu  circle. 

No.  13.— T%e  9<A  January,  1888.— Jfr.  Herbert  Slade,  Assistant 
Conservator  of  Forests,  reported  his  arrival  at  the  head- 
quarters of  the  Tharrawaddy  division,  Tharrawaddy,  Pega 
circle,  on  the  22nd  December,  1882,  before  noon. 

No.  14«— iff.  Harold  M.  Seed,  Assistant  Conservator  of  Forests, 
reported  his  arrival  at  the  head-quarters  of  the  Working  Plans 
division,  Tharrawaddy,  Pegu  circle,  on  the  22nd  December, 
1882,  before  noon. 

No.  lb.— The  nth  January,  1888.— ilfr.  B.  BObentrop,  Conser- 
vator of  Forests,  made  over  chaige  of  the  Pegu  Forest  circle 
to  Mr.  H.  C.  Hill,  Officiating  Conservator  of  Forests,  on  the 
8rd  January,  1888,  before  noon. 

No.  1%.—The  ^th  January,  18«3.— Ifr.  G.  H.  Law,  Kver 
Surveyor,  Moulmein,  made  over  charge  of  his  duties  to  Mr. 
W.  Antony,  and  availed  himself  on  the  22nd  December,  1882, 
after  noon,  of  the  privilege  leave  granted  to  him  in  this 
Department  notification  No.  104,  dated  the  13th  December, 
1882. 

6.— Mtsorb  Oazbttb — 

No.  \2.—The  llth  January,  1883.— Jfr.  JD.  E.  Hutchine,  Deputy 
Conservator  of  Forests,  Plantation  Division,  delivered  over, 
and  Mr.  K.  Brahlada  Rao,  Forest  Probationer,  received 
charge  of  the  office  of  Deputy  Conservator  on  the  afternoon 
of  the  6th  January,  1883. 

7.-— Assam  Oazbttb — 

No.  6.— Tfte  l^th  January,  1883.— Jfr.  H.  O.  Toung,  Officiat- 
ing Assistant  Conservator  of  Forests,  on  deputation  to  the 
North  Cachar  Hills,  made  over  charge  of  the  Cachar  Division 
to  Mr.  F.  S,  Barker,  Assistant  Conservator  of  Forests,  on  tbe 
afternoon  of  the  9th  December,  1882. 

8.— BovBAT  Oazbttb-— 

No.  Z7l.^The  ISth  January,  1883.- Jfr.  W.  J.  C.  Dunbar, 
Assistant  Conservator  of  Forests,  1st  grade,  has  been  allowed 
by  Her  Majesty's  Secretiuy  of  State  for  India  to  return  on 
duty  within  the  period  of  his  leave. 
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1.— >Gkbtts  or  IniA-^ 

•  No.  96F,— 28rrf  January^  1888.— The  services  of  Mqfifr  O.  J. 
VanSameren^  Officiating  Conservator  of  Forests  of  the  2nd 
grade,  who,  in  the  Notification  of  this  Department,  No.  987  F., 
dated  the  ?th  December,  1882,  was  i^pointed  to  be  Assistant 
Comptroller  General  (Forests),  are  placed  at  the  disposal  of 
the  Department  of  Finance  and  Commerce. 

No.  140F.— TAe  7th  February^  1883.--afr.  A.  E.  Lowrt€, 
Snh-Assistant  Conservator  of  Forests  in  the  North- Western 
Provbces  and  Oadh,  is  transferred  to  Ajmere. 

No.  168F.— 2%«  Ibth  February ^  1883.— ifr.  jK.  27.  Ferrars, 
Depaty  Conservator  of  Forests  in  British  Barma,  who  has 
been  deputed  to  the  charge  of  the  Forests  of  Port  Blair  and 
the  Nicobars,  is  appointed  to  be  ex^offlcio  an  Assistant  Super- 
intendent in  that  Settlement,  with  effect  from  the  date  on 
which.he  may  assume  charge  of  his  dutieS|  and  until  further 
orders. 

No.  l^lF.-^The  \%th  February^  1883.— Consequent  on  the 
return  from  furlough  of  Lteutenant- Colonel  W.  J.  Seaton^ 
M.8.O.,  Conservator  of  Forests  of  the  1st  grade,  in  charge 
of  the  Tenasserim  Circle  in  British  Burma,  the  following 
officers  will  revert  to  the  substantiye  appointments  indicated 
opposite  their  names,  with  effect  from  the  29th  January, 
1883  :— 

Captain  E.  S.  Wbodj  Officiating  Conservator  of  Forests,  1st 
grade,  Oudh,— to  Conservator  of  Forests,  2nd  grade,  Oudh. 

Major  0.  J.  VanSomereuj  M.N.I,  Officiating  Conservator  of 
Forests,  2nd  grade,  and  Assistant  Comptroller  General 
(Forests), — ^to  Conservator  of  ForestS|  Srd  grade,  and  Assist- 
ant Comptroller  General  (Forests). 

Mr.  E.  P.  Fopert,  Officiating  Conservator  of  Forests,  Srd  grade, 
in  charge  of  the  Tenasserim  Circle  in  British  Bnrma,— *to 
Depaty  Conservator  of  Forests,  2nd  grade,  British  Burma. 

2.«->PuNJAB  Gazsttb— 

No.  26.—Th0  22nd  January^  1SS3.— Appointment.— Mr.  C.  S. 

Garry  Assistant  Conservator  of  Forests,  is  appointed  to  hold 

charge  of  the  Changa  Manga  Plantation,  with  effect  from  the 

f   16th  November,  1882,  vice  Mr.  J.  E^Barrett^  Probationer, 

[ .  who  retnnied  to  the  Chamba  Division* 

No.  27.— Tran{/er««i»ifr«  J.  E.  Barrett,  Probfttioner,  Forest 
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Deptrtaienl^  from  the  ChimlMi  to  the  Qiijraawah  IXfimoi) 
which  he  joined  on  the  afternoon  of  the  2nd  Jannaiy,  1888. 

&— 'KoBTH-WseTSBH  PnoTuroM  GAnni-* 

No.  204.— .18<&  Jcmtuy,  ISiS^^By  ih$  Sigher  Standard  te 
Evidu9tatu— 

!•  JKr.  il.  F.  £rtwii|  AssiBtant  Ooneenrfttor  of  IV»eBt8» 

2.  Mr.  «7.  0.  Murray f  Bab-^Aisistant  Conservrntor  of  Forestl. 

8»  Mr.  J.  8w  BaUie,  Sab-Asofitant  Goneerrator  of  Foxeste. 

4*  Babu  Kanhaiya  Lai,  Sab-ABsiatant  OonserrBtor  of  ForQats» 

No.  158.-2^  8a  Febrtiary,  lS8S.—Bdhi  Karwia  Nidham 
Muhuji^  Probationer  in  the  Forest  Department  of  the  North- 
Weetem  PxoTincea  and  Ondh,  to  be  a  Bab-Assistant  Omsei^ 
Tator  of  Forests,  irith  effect  from  the  1 8th  J«nQai7i  I88S9 
vice  Mr.  A*  E.  Lawrie^  transferred  to  Ajmere. 

No.  147.— IDie  Ok  FOruargf  1888.--In  contmnation  of  Noti- 
fication bj  the  Qoyemment  of  India,  Home  Department 
(Forests),  No.  890F.,  dated  20th  Norember  last,  the  foUow- 
ing  appomtments  are  made,  with  effect  from  the  3id  September 
1882,  consequent  on  the  re-organisation  of  the  snperior  staff 
of  the  Forest  Department  nnder  the  Goremment  of  India :— 

Tabelkpuig  Ckm96rpaior$  ofiha  2nd  grade. 
Mr.  W.  R.  J.  BrereUm. 
„    C.  J.  Paneanig. 

ToheD^^OtmervaianofthiSrdgradi. 

Mr.  W.  0.  Atkm. 
Ma^ar  J.  E.  Camfbdl,  s.c 

Sb  he  Dipuig  Conservators  of  the  iihgradi. 

Mr.  Em  McA.  Moir. 
^    J.  M.  Braidwood. 
„    E.  P.  Danseijf. 
„    S.  E.  WHmot. 

ToieAniitantConiervatorsofthilottradi. 

Mr.  0.  Ormg. 

„    N.  Eearle. 

„    E.  P.'Zitchfidd. 

n    A.  Fm  Broun. 

ToheAidtkaUOon$trvator8(f(i4  8rdgrade. 

Mr.  P.  B.  Bryant. 
,,    M.H.CUfford. 
„   A.  O.  Bobart-Eampdm. 

4««»G8RBAXi  PmmvciB  GizBrn— • 

No.  nOj^The  ilti  January^  1888.— Jlfr.  M.  S.  Powkr^  Anaat^ 
ant  Oonsenrator  of  Forests,  Srd  gndoi  is  promoted  to  the 
2nd  gradoi  with  effect  from  the  1st  December  last* 
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No.  Zll.^Mr.  O,  A  Tojfkrt  Assiatant  Oanserrator  of  Forestf , 
Sid  grade,  has  passed  the  prescribed  ezaminatioa  in  Hin- 
dastani  by  the  Higher  Standard. 

No.  812«— The  Chief  Commissioner  is  pleased  to  appoint  Mr^ 
O.  F.  Taylor^  Assistant  Conservator  of  Forests,  drd  grade, 
to  be  .an  Assistant  Conservator  of  the  2nd  grade,  with  effect 
fiom  the  10th  December  last. 

No.  405.— 3fr.  IT.  Moorej  Assistant  Conservator  of  Forests, 
attached  to  the  Direction  Division,  is  transferred  to  Beoni 
dnring  the  absence  on  leave  of  Mr*  W*  Jaeob^  Depnty  Con^ 
aervator,  or  nntU  further  orders. 

Ko.  606.— Z%s  nth  February^  1888.— One  month's  privilege 
leave  of  absence  is  granted  to  Mr.  L.  A.  W.  Rvnd^  Assistant 
Conservator  of  Forests,  Nagpnr  Division,  with  offset  from  the 
date  on  which  he  may  avail  himself  of  it. 

Mr.  E.  Moare^  Assistant  Conservator  of  Forests,  attached  to  ihei 
Direction  Division,  will  hold  charge  of  the  Nagpnr  Division, 
dnring  Mr  SincCs  absence,  or  un^  further  orders. 

Sw— BaxnsH  Bubxa  Gazittb— 

Ko.  17.— 7%«  ISth  Jameary^  1888.— JIfr.  A.  TTefton,  Assistant 
Conservator  of  Forests,  reported  his  arrival  at  Rangoon  from 
apedal  daty  at  Dehra  Dan  on  the  afternoon  of  tha  28th 
December,  1882,  and  was  placed  on  special  dnty  in  tiie  ofSoe 
of  the  Conservator  of  Forests,  Pegu  circle,  Bangoon. 

Mr.  WesUm  made  over  his  dnties  at  Bangoon  on  the  afternoon 
\  of  the  8th  Jannary  and  assnmed  charge  of  the  Prome  Forest 

division  from  Mr.  J.  Adamsonf  Deputy  Conservator  of  Forests, 

on  the  10th  Jannary,  1888,  after  noon. 
Ho.  18.— Ifr.  J.  Adanuant  Depnty  Conservator  of  Forests, 

assumed  charge  of  the  Western  Forest  division,  P^gn  drde, 

from  Mr.  J.  NMitf  Depnty  Conservator  of  Forests,  on  the 

12th  January,  1888,  after  noon. 

Ifo.  19.— 7!K«  I8ih  January,  1888.— Ifr.  A.  Weston,  Assistant 
Conservator  of  Forests,  reported  his  return  at  Dd^ra  Dun,  on 
the  afternoon  of  the  15th  December,  1882,  from  the  privilege 
leave  granted  to  him  in  this  Department  notification  No.  77. 
dated  the  17Ui  September,  1882. 

No.  24.— 2%«  29th  Jcuwary,  1888.— !&.  H.  O.  Batim,  Assist- 
ant Oommisnoner,  relinquished  charge  on  the  18th  Jannary, 
1888  of  the  forest  dnties  in  the  Amherst  district  to  which  he 
was  appointed  by  notification  No.  1  (Forests),  dated  the  4th 
idem. 

No.25.— 2!&s  lit  February,  ISSS.'-'Lieiainant'Colonet  W.  J. 
Seatan,  Conservator  of  Forests,  Tenasserim  Cirde,  reported 
his  arrival  at  Bangoon,  on  the  forenoon  of  the  29th  January, 
1888,  from  the  fnrlpugh  granted  to  him  in  Government  of 
Madras  Military  Department  notifioatioil  No.  262^  dated  the 
Stli  April,  1881. 
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Fo.  26.— 27to  8th  Fehmary,  1888.— ilfr.  J.  C.  Mmra^,  Offid- 
ating  Assietant  Conseirator  of  Foreets,  reported  hie  trrirftl 
at  Monlmein  on  tiie  forenoon  of  the  27th  Jannary,  1888. 

Mr,  Murray  is  placed  in  charge  of  the  Ataran  Forest  Dirisiony 
Tenasserim  circle,  as  a  temporary  measure,  during  the  abseooo 
of  Mr.  P.  W.  Th$Uu8ionf  or  nntil  farther  orders, 

6.— Assam  Oazkttb— 

The  8th  January^  1888. — In  conseqnence  of  the  reorganisation  of 
the  saperior  staff  of  the  Forest  Department  under  the  GoTem- 
ment  of  India,  the  following  appomtments  and  promotions, 

Eermanent  and  officiating,  are  made  in  the  Bengal-Assam 
st,  with  effect  from  the  3rd  September,  1882  :— 

PcnnonciUm 

To  he  Deputy  Conaervatar  of  Foreete^  Zrd  grade. 

Mr  J.  T.  JeUicae^  Assam* 

•  ••••• 

To  he  Deputy  ConeenxUare  o/Foreate^  ith  grade. 
Mr.  A.  J.  Mein^  Assam, 

•  •**••• 

QMdaiing, 

Mr.  J.  T.  Jellicoef  Deputy  Conservators  of  Forests,  3rd  grade, 
Assam,  to  officiate  in  the  2nd  grade,  vice  Mr.  J.  S.  Ownble^ 
Officiating  Conserrator  of  Forests,  Bengal. 

Mr.  A.  J.  Metfij  Deputy  Conserrator  of  Forests,  4ih  gradc^ 
Assam,  to  officiate  in  the  drd  gnde,  viee  Mr.  J.  T.  JelMooe. 

7.— Uadbas  Oazbttx— 

The  2Zrd  January^  188Z.^AppointmenJt.^Mr.  T.  G.  OaudotUf 
Third-class  Ranger,  Cuddapah,  to  act  as  Becopd-class  Ranger, 
from  let  January,  1883,  during  the  abs^ce  of  Mr.  W*  S. 
Newman  on  l^aye,  or  until  further  orders. 

Appointment.-^T.  A.  Maduranayagum  Pillai^  Acting  Second 
class  Ranger,  Coimbator^  Division,  to  be  Second-class  Ranger 
from  1st  January,  1883. 
8.— -Bombay  Gazbttb— 

No.  1484.— 22mi  FOruiory,  1888.— Ifr.  M.  IfOruz^  Sub-Assist- 
ant Conservator  of  Forests,  2nd  grade,  to  offidate  as 
Sub-Assistant  Conservator  of  Forests  of  the  Ist  grade  with 
effect  from  30th  November,  1882,  and  Mesere.  F.  S.  Meneeee 
and  Oaneeh  Krishna  Shdhdne^  Sub-Assistant  Conservators 
of  Forests  of  the  drd  grade,  to  officiate  as  Sub-Assistant 
ConserTators  of  Forests  of  the  2nd  grade  with  effect  from 
Ist  January,  1888. 

Ho.  1492.— Ifr.  W.  0.  Betham^  Assistant  Conservator  of 
Forests,  has  been  allowed  by  Her  Majesty's  Secretary  of  State 
for  India  to  return  to  duty  within  the  period  of  his  leave. 
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Ko.  189F.— 23rcl  February,  1888.^The  orders  oontainad  in  the 
Notification  of  this  Department,  No.  161F.,  dated  the  16th 
instant,  directing  the  reversion  to  tiieir  snbetantiTe  appoint- 
ments of  Captain  E.  S.  Woodj  Maj^  O.  J.  Van  Stmennj  and 
Mr.  E.  P.  JPi^pirtj  in  consequence  of  the  retnm  from  fnrlongh 
of  Lieutenant-Colond  W.  J.  Seatan,  will  hare  effect  from  the 
8rd  Febmarj,  1888|  instead  of  from  the  29th  Jannary  as 
therein  stated. 

No.  1261.— 10<A  March,  1888.— J/o^or  O.  JT^  Van  Someren 
haying  been  appointed  to  be  Assistant  OomptroUer  Oeneral, 
Forest  Branch,  assumed  charge  ot  his  dnties,  after  noon,  on 
the  2nd  Febmaryy  1888. 

This  supersedes  Notification  No.  796,  dated  16th  February, 
1888,  published  at  page  122  of  Part  I  of  tiie  Oaxelte  of  India 
of  the  17th  idem. 

No.  1288.— The  following  addendum  to  the  Clodes  of  the  Finan- 
cial Department  is  published  for  general  information :  — 

Civil  Lxati  Ood^, 

2Vi^l89. 

64cticn  188ul, 

Buhl. 

Add  as/olkfwing  to  th$  BuU  :— 

**  But  a  Lower  Bubordinate  in  the  Forest  Bnmjf  or  a  Forest 
Subordinate  in  Eumaun  and  Garhwal,  who  is  prevented  from 
availing  himself  of  leave  during  recess,  may  be  allowed  to  take 
privilege  leave  under  the  ordinary  Bules,  service  towards 
such  leave  counting  from  the  date  of  return  from  recess  leave. 
Privilege  leave  will  not  be  granted  except  upon  a  certificate 
from  the  Head  of  the  Party  to  which  the  o£Scer  is  attached 
that  he  was  prevented  from  availing  himself  of  tha  recess 
leave  in  consequence  of  the  exigencies  of  the  service.'* 

2.«— CiXOUTTA  GA2BTT&— 

The  Hit  Mardhy  1888.— Jfr.  A.  Wi  Stark,  OfiSciating  Deputy 
Magistrate  and  Deputy  Collector,  Bajmehal,  Sonthal  Pergun- 
nahs,  is  transferred  to  the  eudder  station  of  that  district,  and 
is  appointed  to  have  chaige  of  the  Damin  ForestSi  in  the 
Sonthal  Perguimahs, 

3«— Punjab  Qazbttb-^ 

No.  72.— T%«  ^2nd  FAruary,  1888.— Jfr.  O^  0.  Minniken, 
Deputy  Conservator  of  Forests^  resumed  charge  of  the 
Bashahr  Division,  on  the  forenoon  of  the  8ih  February,  1888, 
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on  retnni  from  the  priyilege  leave  of  absence  granted  him  in 
Pur^db  Oavemment  OcuetU  Notification  No.  89,  dated  8rd 
February,  1888,  reliering  Mr.  J.  E.  Lau^  Assistant  Consar- 
yator  of  Forests,  who  rettimed  to  the  Oojranwala  Division, 

No.  77.— jH^  28r<2  Febrwxry^  1888.*— Promo^ftMu. — In  acoordanoe 
'  with  paragraph  8  of  the  Besolntion  of  the  GoTemmentof 
Lidia,  in  ^e  Home  Department  (Forests),  No.  17F.,  dated 
20th  Noyember,  1882,  the  Hon*ble  the  Lientenant-Goyemor 
is  pleased  to  make  the  following  promotions  among  the 
Deputy  Conseryators  of  the  Punjab  Forest  Department,  with 
effect  from  8rd  September,  1882  :— 

To  U  Deputy  Caruervators  of  the  Srd  grado^ 

Mr.  J.  a  McDondl;  Mr.  A.  E.  Wild;  Mr.  C.  F.  ElUotL 

To  h$  Deputy  Conservators  of  the  Uh  grade — 

Mr.  O.  a.  Mmmken;  Mr.  W.  Shakeepear;  Mr.JS.  Forreet; 
Mr.  F.  0.  Lemarchand^ 

4.«-0bhtral  PBoyiioBB  Gazettb— 

No.  428A.— 7A«  Ut  February,  1888.— With  reference  to  Noti- 
fication No.  126,  dated  15th  ultimo,  Mr.  F.  A.  T.  PhiUips, 
O.S.,  Assistant  Commissioner,  assumed  charge  of  the  office  of 
Personal  Assistant  to  the  Chief  Commissioner,  on  the  fore- 
noon of  the  22nd  idem. 

No.  448. — Mr.  W.  Jacob,  Deputy  Conservator  of  Forests, 
availed  himself  on  the  afternoon  of  the  23rd  ultimo  of  the 
privilege  leave  granted  him  by  Notification  No.  184  of  the 
17th  idem,  making  over  charge  of  the  Seoni  Forest  Division  to 
Mr.  H.  Moore,  Assistant  Conservator  of  Forests. 

No.  768.— TRs  28rd  Febrwxry,  1888.— Jfr.  W.  Jacob,  Deputy 
Conservator  of  Forests,  returned  from  the  leave  granted  him 
in  Notification  No.  184  of  the  I7th  January,  1883,  and 
resumed  charge  of  the  Seoni  Forest  Division  from  Mr.  H. 
Moore,  Assistant  Conservator,  on  the  forenoon  of  the  7th 
current. 

No.  764. — Mr.  H.  Moore,  Assistant  Conservator  of  Forests, 
Seoni  Forest  Division,  is  re-transferred  to  the  Direction  Division. 

Mr.  S.  Moore  assumed  charge  of  his  duties  at  the  Conservator's 
Office  on  the  forenoon  of  &e  9th  current. 

No.  851.-2!^  let  March,  1883.— With  reference  to  the  Gov- 
ernment of  India  Circular  No.  17F.,  dated  20th  November, 
1882,  in  the  Home  Department  (Forests),  and  Notification 
of  the  Goyemment  of  India,  Home  Department  (Forests), 
No.  890. of  the  same  date,  published  in  Uie  Oazette  of  India 
of  the  25th  idem,  the  following  appointments  and  promotions 
are  made  and  notified : — 

To  be  Deputy  Ooneervatore  of  the  let  grade — 

Lieut.' Colonel  H.  C.  T.  Jarrett,  v.c. 
Mr.  B.  H.  E.  Thompson. 
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To  he  Diputy  CoMerwitarB  of  the  2nd  grade-^ 
Mr.  W.  Jacob. 
Captain  C.  W.  Loeack. 
To  he  Deputy  Coneervatore  of  the  3rd  grade^ 
Mr.  J.  Macphereon. 
„    R.  H.  C.  WhittaU. 
„    J.  McKee. 
To  he  Deputy  Coneervatore  of  the  ith  grade^ 
Mr.  W.  P.  Thomas. 
„    O.  H.  Foster* 
„    E.  D.  M.  Hooper. 
To  he  Assistant  Coneervatore  of  the  let  grade^ 
Mr.  L.  A.  W.  Bind. 
„    O.  F.  Prevost. 
„    J.  Ballantyne. 
„    U.  Dohhe. 
„    W.King. 
ly    M.  Moore. 
„   A.  Stewart. 
To  he  Aseietant  Coneervatar  of  the  2nd  grade^ 

Mr.  F.  C.  Hicke. 
To  he  Assistant  Coneervatore  of  the  Zrd  grade — 
Mr.  M.  S.  Fowler. 
„    O.  F.  Taylor. 
To  officiate  ae  Deputy  Coneervatore  of  the  Srd  grade-^ 
Mr.  O.  H.  Foster. 
,f   E.  D.  M.  Hooper, 
fy    Id.  A.  W.  Rind. 

To  officiate  ae  Dqmty  Coneervatore  of  the  ith  grade — 

Mr.  O.  F.  Prevoet. 
„  «/.  Bcdlantyne. 
„    IF.  E.  D'Arey. 

No.  852.— Consequent  on  the  retnm  from  leave  of  Mr,  W.  P. 
Thomaef  Deputy  Gonsenrator  of  Forests,  the  following  changes 
in  acting  appointments  will  have  effect  firom  2dth  October, 
1882. 

MrL.A.  W.  Rindf  Assistant  Oonserrator,  officiating  as  Deputy 

Gonseryator,  3rd  grade,  to  reyert  and  officiate  as  Deputy 

Conserrator  of  the  4th  grade. 
Mr.  W.  P.  Thomas  to  officiate  as  Deputy  Gonsenrator  of  the 

Srd  grade. 
Mr.  W.  E.  D*Arcyy  officiating  Deputy  Gonseryator  of  the  4th 

grade,  to  reyert  to  his  substantlye  appointment  of  Assistant 

Gonseryator  of  the  1st  grade. 
'So,  858. — Gonsequent  on  the  transfer  of  Mr.  E.  D.  M.  Hooper^ 

Deputy  Gonseryator  of  Forests,  to  the  Madras  Presidency, 

the  following  promotions  are  made  with  effect  from  22nd 

Noyember,  1882  :— 
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Mr.  L.  A.  W.  Bimd  to  be  Dmity  Conierrator  of  ^e  4th  grade 
aad  to  officiate  as  Deputy  CooaerTator  of  the  8rd  grade. 

Mr.  W.  E.  D'Jrey  to  officiate  as  Deputy  Oonaerrator  of  the 
4th  grade. 

No.  916.— J%«  lOtA  March,  1888w-^JIr.  Chander  Kumar  Chair 
ierjUj  Forest  Banger,  is  promoted  to  the  grade  of  8ab- 
Aseistaiit  Ck)n8erTator  of  ForeetSi  with  effect  from  the  date 
of  hie  completing  his  coune  of  inatmction  at  the  Dehra  Dmi 
Forest  BchooL 
5.«— British  Bubxah  Gazkttb— • 

No.  27.— TAe  Ihth  February,  ISS&.^Lieutenant-Coland  W.  J. 
SeaUmy  Conserrator  of  Forests^  rec^yed  charge  of  the  Tenas- 
serim  Forest^Circle  from  Jfr.  E.  P.  Popert,  officiating  Conser- 
rator of  Forests,  on  the  forenoon  of  the  8rd  Febroaiy,  1888. 

No.  158P.— 7%e  15<*  Ikhmary,  1888.— J/r.  M.  H.  FerrarSj 
Depnty  Gonsenrator  of  Forests  in  British  Barmah,  who  has 
been  deputed  to  the  charge  of  the  forests  of  Port  Blair  and 
the  Nicobars,  is  appointed  to  be  em-offido  an  Assistant  Super- 
intendent in  that  Settlement,  with  effect  from  the  date  on 
which  he  may  assume  charge  of  his  duties  and  until  further 
orders. 

No.  161F.— 2%s  I6th  February,  1888.— Consequent  on  the 
return  from  furlough  of  Lieutenant-Colonel  W.  J.  SeaUm, 
M.S.O.,  Conservator  of  Forests  of  the  Ist  grade,  in  charge  of 
the  Tenasserim  Circle  in  British  Burmah,  the  following  officers 
will  rerert  to  the  substantiye  appointments  indicated  opposite 

their  names,  with  effect  from  the  29th  January,  1888  :— 

*  •  •  •  * 

Mr.  E.  P.  Poperty  Officiating  Conservator  of  Forests,  8rd  grade, 
in  charge  of  the  Tenasserim  Circle  in  British.  Burmah,  to 
Deputy  Conservator  of  Forests,  2nd  grade,  British  BuimsL 

6. — MlDRAB   QaZKTTB^- 

No.  26.— ^<!  23rd  February,  1888.— iff.  E.  H.  B<yUeau,  Assistr 
ant  Conservator  of  Forests,  Ist  grade,  Eistna,  having  returned 
to  duty  on  the  afternoon  of  the  8rd  instant,  the  unexpired 
portion  of  the  privilege  leave  granted  him  in  the  Gazette  of 
the  8l8t  October  last  is  cancelled. 

No.  84. — The  6th  March,  1888.— Jfr.  J,  Ferpuon,  Deputy 
Conservator  of  Forests,  Nilambtlr,  privilege  leave  for  two 
months  from  or  after  the  8th  instant  under  Section  188  of 
the  Civil  Leave  Code. 

No.  44.— JIfarcA  20th,  1888.— ifr.  A.  W.  Ptet,  Deputy  Conser- 
vator of  Forests,  2nd  grade,  Coimbatore,  two  months*  privilege 
leave,  from  or  after  the  24th  instant,  under  Section  78  of  the 
Civil  Leave  Code. 

Appointment.-^ Mr.  Charia  A.  Bber  Bardie  has  been  appointed 
Banger,  First  Class,  XinneveUy  District 
7.«*-BoxBAT  Oazbttb— 

No.  2070,— 12<A  March,  1888.— Jfr.  T.  B.  Fry,  Assistant  Con- 
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senrator  of  Forests,  1st  grade,  is  allowed  farlough  for  18 
months  from  the  15th  May,  1888. 

No.  2071.— Mr.  R.  C.  WnmghUmy  Assistant  Oonserrator  of 
Forests,  Ist  grade,  is  allowed  forloagh  for  15  months  from  the 
15th  May,  1883. 

No.  2143.-14^^  March^  1883.— ilfr.  A.  T.  Shuttleworth,  Con- 
servator of  Forests,  N.D.,  is  allowed  privilege  leave  of  absence 
for  3  months  from  the  Idth  proximo,  or  sach  subsequent  date 
as  he  may  avail  himself  of  it. 

Mr,  W.  H.  A.  Wallinger,  Deputy  Oonservator  of  Forests,  2nd 
grade,  is  appointed  to  act  as  Conservator  of  Forests,  N.  D., 
during  the  absence  of  Mr.  ShiUtleworth  on  privilege  leave. 
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1. — OizKTTa  OF  Ihdia— 

No.  ZOlF.^The  bth  April,  1883.— That  part  of  Notiflcation 
No.  890F.,  dated  the  20th  Noyember,  1882,  which  directs  the 
transfer  of  Mr.  A.  Smythies,  Assistant  Conservator  of  Forests, 
from  the  North- Western  Provinces  to  the  Punjab,  is  hereby 
cancelled. 
•  No.  843F.— rA«  l^th  Aprils  1883.— 3fr.  0.  Qreig,  Assistant 
Oonserrator  of  Forests  of  the  1st  grade  in  the  North-West* 
em  Provinces  and  Oudb,  is  permitted  to  resign  his  appoint- 
ment in  the  Forest  Department,  with  effect  from  the  10th 
February,  1883. 

No.  352F.— r^  20M  ApHl,  1883.— Jlfr.  W.  Jacoh,  Deputy 
Conservator  of  Forests  of  the  2nd  grade  in  the  Central  Pro- 
vinces, is  appointed  to  officiate,  until  further  orders,  in  the  1st 
grade  of  Deputy  Conserrators,  with  effect  from  the  13ih 
December,  1882. 

No.  362F.— JA^  2hth  AprU,  1883.— Jfr.  W.  H.  BeynoldB, 
Deputy  Superintendent  of  Forest  Surveys,  is  granted  six 
months'  furlough,  under  Section  49  of  the  Civil  Leave  Code, 
together  with  the  usual  subsidiary  leave,  with  effect  from  the 
1st  May,  1883,  or  such  subsequent  date  as  he  may  avail  him- 
self of  the  same. 

Mr,  E.  F.  Litchfield,  Assistant  Conservator  of  Forests,  let 
grade,  attached  to  the  Forest  Survey  Branch,  is  appointed  to 
officiate  as  Deputy  Superintendent  of  Forest  Surveys  during 
the  absence  on  furlough  of  Mr,  Eeynolda  or  until  further 
orders. 

No.  Zm¥,—The  21th  April,  1883.— Jfr.  L.  G.  Smith,  Officiating 
Assistant  Conservator  of  Forests  of  the  3rd  grade  in  the 
Punjab,  is  confirmed  in  his  appointment,  with  effect  from  the 
10th  February,  1883. 

No.  388F, — Air.  A,  Campbell,  Officiating  Assistant  Conservator 
of  Forests  of  the  3rd  grade  in  the  North- Western  Provinces 
and  Oudh,  is  confirmed  in  his  appointment,  with  effect  from 
the  24th  April,  1883. 

2, — Calcutta  Qazettb— 

2%«  26/A  March,  1883.— Afr.  E,  Fuchs,  Assistant  Conservator  of 
Forests,  Ist  grade,  Singbhoom  Forest  Division,  is  allowed 
furlough  for  18  months  on  medical  certificate  from  the  10th 
April,  1883,  or  such  subsequent  date  as  he  may  avail  himself 
of  it 

iir.  R,  L,  Heinig,  Officiating  Assistant  Conservator  of  Forests, 
will  take  temporary  charge  of  the  Bingblioom  Division  in 
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addition  to  his  other  duties,  until  relieved  bj  Mr.  D.  E* 
Butchma^  Deputy  Conseryator  of  Forests,  now  on  pri?ilege 
leave. 

Mr.  R.  H.  M.  Ellis,  Deputy  Conserrator  of  Forests,  2nd  grade, 
Teesta  Forest  Diyision,  is  allowed  furlough  for  two  years 
from  the  Ist  March,  1883,  or  such  subsequent  date  as  ho 
may  avail  himself  of  it. 

JI&.  A,  R,  Grant,  Deputy  Conservator  of  Forests,  Julpigoree 
Division,  will  take  charge  of  the  Teesta  Division,  and  Bahu 
Sree  Dhur  ChuckerhuUy,  Forest  Ranker,  3rd  grade,  attached 
to  the  Buxa  Division,  will  relieve  Mr,  Grant 

Mr,  W.  John$ton,  Assistant  Conservator  of  Forests,  1st  grade, 
at  present  engaged  on  the  examination  of  private  forests  in 
the  Lohardugga  District^  is  allowed  furlough  for  one  year  from 
the  15th  April,  1883,  or  such  subsequent  date  as  he  maj 
avail  himself  of  it. 

Mr,  C.  A.  G.  Lillingstony  Assistant  Conservator  of  Forests, 
attached  to  the  Conservator's  office,  and  at  present  employed 
on  the  examination  of  private  forests  in  the  Hazareebagh 
District,  is  allowed  examination  leave  for  two  months,  with 
effect  from  the  11th  March,  1883,  or  such  subsequent  date  as 
he  may  avail  himself  of  it. 

3.— North-Wbbtkbn  Pkovinobs  Gazette- 
No.  398.— rA«  19M  April,  1883.— In  continuation  of  Notifies- 
tion  No.  153,  dated  8th  February,  1883,  Babu  Karuna  Nidhan 
Mukarji,  6ub- Assistant  Conservator  of  Forests,  to  the  Dehrs 
D6n  Division  of  the  School  Circle. 
No.    399.— r^    Idtk    April,    1883.— 2fa^    Karuna    Nidhcm 
Mukarji,  Sub-Assistant  Conservator  of  Forests,  Dehra  Dihi 
Division,  privilege  leave  from  the  9th  February  to  the  25th 
March,  1883,  both  dates  inclusive. 
No.  407. — In  supersession  of  Notification  No.  212,  dated  26th 
February,  1883,  Mr,  W.  R,  J.  Brertton,  Deputy  Conservator 
of  Forests  in  charge  of  the  Ganges  Division  of  the  Central 
Circle,  leave  to  Europe  on  medical  certificate  for  one  year, 
from  the  afternoon  of  the  28th  February,  1883. 

4.— .BOMBAT  GaZBTTJB — 

No.  2865.— -In  modification  of  the  Government  Notifications 

noted  in  the  margin*  His  Excel- 
^*^^«!!®^'^^^**^olo?  lency  the  Governor  in  Council  is 
^^^Ti^^"""' ''''''  Pleaied  to  sanction  the  following 
arrangements : — 

Mr.  O.  M,  Ryan  to  act  as  Assistant  Conservator  of  Forests, 
Poona,  vice  Mr.  Wallinger,  appointed  to  act  as  Conservator  of 
Forests,  N.  D.,  and  to  act  as  District  Forest  Ofiic^r,  East 
Kh4ndesh,  on  the  return  to  duty  of  Mr,  Shuttleworth. 

On  the  departure  of  Mr,  R,  C,  Wroughton  on  furlough,  Mr. 
W.  G.  Betham,  District  Forest  Officer,  East  Ehandesh,  to  be 
District  Forest  Officer,  N^ik,  Mr,  Gibson  holding  charge  of 
East  ELh^desh  in  addition  to  bis  own  District  of  Wes^^ 
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Khindesh  until  Mr.  G.  M.  Ryan  aBSomes  charge  of  the 
latter  District 

Mr.  B.  P,  Syan  to  act  as  Assistant  Conseryator  of  Forests, 
BelgftDm,  until  farther  orders. 

No.  2700.^Bombay  Castle^  4th  Aprils  1883.— Ifr.  Wdman 
Bdmehandra  Gaund^y  snlistantive  pro  tern,  Srd  grade  Sab- 
Assistant  Gonseryator  of  Forests,  is  allowed  privilege  leave  of 
absence  for  one  month,  from  the  10th  instant,  or  from  each 
subsequent  date  as  he  may  avail  himself  of  it. 

Mr.  Oopdl  Swamiraoj  Forester  of  B^galkot,  is  appointed  to  act 
as  Srd  grade  Boh-Assistant  Conservator  of  Forests  daring 
the  absence  of  Mr.  Oaunde  on  privilege  leave. 

No.  2707— Mr.  J.  A.  Baines,  C.S.,  Forest  Settlement  Officer, 
Ahmednagar,  is  allowed  farlough  for  seven  months,  under 
Section  49  of  the  Civil  Leave  Code,  Fifth  Edition,  from  such 
date  in  May  next  as  he  may  avail  himself  of  it. 

No.  8026— 7%^  nth  April,  1883.— i/r.  W.  Q.  Betham,  Assist- 
ant Conservator  of  Forests,  1st  grade,  having  returned  to 
duty  on  the  13th  March,  1883,  the  unexpired  portion  of  the 

'  six  months'  leave  of  absence  on  urgent  private  affairs  granted 
to  him  by  Qovemment  Notification  No.  6489,  dated  19th 
September,  1882,  is  cancelled, 

5.«-Madbab  Qazbttb— 

The  10th  Aprilf  ISSS.'^AppointTnent.^^Somasundra  Moodelly, 
Wood  Overseer  in  the  Nellore  District  under  the  Jungle  Con- 
eervancy  Fund,  is  appointed  to  be  a  Sub- Assistant  Conservator, 
2nd  grade,  on  Rupees  150,  from  the  1st  April,  1883.  He  will 
continue  to  be  employed  in  the  Nellore  District. 

The  iSth  April,  1883.-^ Appointment  and  2Van«/(^.— Consequent 
on  the  amalgamation  of  the  *'  Forest"  and  '<  Jungle  Conser- 
vancy "  Staffs  in  the  District  of  Caddapah,  Mr.  H.  H,  Ward 
is  appointed  to  be  a  Forest  Ranger,  3rd  grade,  on  Rs.  80,  and 
transferred  to  the  charge  of  the  Eodiir  Range,  relieving  Forest 
Ranger  Srinivasa  Bow,  who  is  transferred  to  the  Siddhavattam 
Range.     This  order  will  take  effect  from  1st  April,  1883. 

The  I4th  April,  1883, — Appointment. — Mr.  H.  J.  McLaughlin^ 
Head  Constable  in  the  Kumool  Police,  is  appointed  to  be  a 
Probationary  Forest  Ranger,  5th  grade,  on  Rs.  50  per  mensem 
in  the  Kurnool  District,  and  is  posted  to  the  Yerramalai 
Range. 

No.  258.— 2%«  llth  April,  1888.— Ifa/or  J.  C.  Doveton,  Staff 
Corps,  Conservator  d  Forests,  ist  grade.  Central  Provinces, 
is  granted  furlough  (p. a.)  out  of  India  for  1  year  and  180 
days,  under  Rule  IX  of  Uie  Regulations  of  1868,  with  the 
necessary  subsidiary  leave. 

Erratum. — In  the  Notification  of  appointments  published  at 
page  434  of  Fort  St.  George  Gazette,  dated  3rd  April,  1888.— 

For  '*  Mr.  C.  A.  Eber  Hardie,  Ranger,  First  Class,  to  act  as  Sub- 
Assistant  Conservator,  Second  Class,  Tinnevelly  District." 

Rend  *'  Mr^  0*  A.  Eber  Hardie  to  be  Sab-Assistant  Conservator, 
Second  Class,  on  probation,  Tinnevelly  District." 
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0. — GcvTEAL  Protihobs  Gazbttb— 

No.  765.-2^  2Uh  February,  1888.— Jfr.  L.A.  W,  Rtnd,  As- 
siBtant  Conserrator  of  Forests,  availed  himself,  on  the  after- 
noon of  the  14th  current,  of  the  privilege  leave,  granted  him  bj 
Notification  No.  606  of  the  Idth  idem,  making  over  charge  of 
the  Nagpur  Forest  Division  to  Mr,  H,  Moorej  Assistant  Con- 
servator of  Forests. 

No.  1571. — The  lith  April,  188d.^-Oonseqaent  on  the  transfer 
to  the  Punjab  of  Mr,  W.  E,  D^Arcy,  Officiating  Deputy  Con- 
servator of  Forests,  the  following  changes  in  acting  appoint- 
ments will  have  effect  from  14th  March,  1^583: — 

Mr.  W,  E.  D'Arcy^  officiating  Deputy  Conservator  of  Forests  of 
the  4th  grade,  to  revert  to  his  substantive  appointment 

Mr,  W,  King,  Assistant  Conservator  of  Forests  of  the  1st  grade 
to  officiate  as  Deputy  Conservator  of  Forests  of  the  4th  grade. 

7.— British  Bcrica  Oazbttjb-^ 

Temporary  Promotions, 

No,  29.— rA^  IZih  March,  1883.— Consequent  on  the  appoint- 
ment of  Mr,  E.  P,  Popert,  Deputy  Conservator  of  Forests^ 
2nd  grade,  to  officiate  as  Conservator  of  Forests,  Tenasserim 
Circle,  the  following  temporary  promotions  were  made,  with 
effect  from  the  7th  December,  1882  : — 

Mr,  P,  J,  Carter,  Deputy  Conservator,  4th  (officiating  Srd) 
grade,  to  officiate  as  Deputy  Conservator,  2nd  grade. 

Mr,  T.  H.  Aplin,  Assistant  Conservator,  1st  grade  (officiating 
Deputy  Conservator,  4th  grade),  to  officiate  as  Deputy  Con- 
servator, 3rd  grade. 

Mr.  H,  B,  Ward,  Assistant  Conservator,  Ist  grade,  to  officiate 
as  Deputy  Conservator,  4th  grade. 

Alterations  of  Rank, 

No,  80.-2!^  IZth  March,  1883. — Consequent  on  the  return  from 
furlough  of  Lieutenant-Colonel  W.  J,  SecUon,  Conservator 
of  Forests,  the  following  alterations  of  rank  were  made,  with 
effect  from  the  3rd  February,  1883,  on  which  date  Lieutena$U- 
Colonel  Seaton  resumed  charge  of  the  Tenasserim  Circle  from 
Mr.  E,  P.  Popert  :— 

Mr,  P,  J,  Carter,  Deputy  Conservator,  4th  (officiating  2nd) 
grade,  to  officiate  as  Deputy  Conservstor,  3rd  grade. 

Mr,  T,  H,  Aplin,  Assistant  Conservator,  1st  grade  (officiating 
Deputy  Conservator,  3rd  grade),  to  officiate  as  Deputy  Con- 
servator, 4th  grade. 

Mr.  H.  B,  Ward,  Assistant  Conservator,  Ist  grade,  officiating 
Deputy  Conservator,  4th  grade,  to  revert  to  his  substantive 
appointment. 

No.  Bl.-^The  27th  March,  1883.— Jfr.  M.  H.  Ferrars,  Deputy 
Conservator  of  Forests,  2nd  grade,  reported  his  return  to 
Rangoon  on  the  22nd  February,  1883,  from  the  furlouj^ 
granted  to  him  in  General  Department  Notification  No.  2, 
dated  the  6th  January,  1881. 
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8. — Punjab  Gazxttk — 

No.  120.— n«  21tk  March,  1883.— Afr.  0.  F.  RoBaitor,  Sub- 
Assistant  Conservator  of  Forests,  Jhelam  BmsioD,  has  ob- 
tained three  months'  privilege  leave  of  absence,  under  Section 
73  of  the  Civil  Leave  Code,  with  effect  from  the  afternoon 
of  the  12th  March,  1883. 

No.  126.-— rAe  30/A  March,  1%%Z.— Colonel  G.  Batchehr,  Deputy 
Conservator  of  Forests,  Panjab,  resnmed  charge  of  the  Hazara 
Forests  Division  on  the  forenoon  of  the  16th  March,  1883;  on 
return  from  the  privilege  leave  of  absence  granted  to  him  in 
Punjab  Oovemment  Gazette  Notification  No.  10,  dated  8th 
January,  1883,  relieving  Mr.  E.  Forrest,  Assistant  Conserva- 
tor of  Forests,  Punjab. 

No.  100.— TA«  ISth  April,  1883.— ilfr.  E.  McA.  Moir,  Deputy 
Conservator  of  Forests,  North- Western  Provinces,  was  on 
Special  Duty  in  the  Punjab  in  connection  with  the  Hoshiarpur 
Torrent  and  the  Siwalik  hill  sides  from  15th  January  to  31st 
March,  1883. 

No.  162.— The  19th  April,  1883.— The  Hon'ble  the  Lieutenant- 
Qovemor  has  been  pleased  to  promote  Mr.  E.  Murray,  a  pro- 
bationer in  the  Punjab  Forest  Department,  to  the  rank  of 
Snb- Assistant  Conservator  of  Forests,  with  effect  from  the 
3rd  September,  1882. 
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1.— ^A2flna  OF  Ikdu — 

No.  407F.— 2A«  Ut  May,  1888.— His  Exoellencj  the  Goter- 
nor-General  in  Council  desires  to  place  upon  public  record  lus 
recognition  of  the  eminent  services  rendered  to  the  State  by 
Mr.  D.  Brandts,  Ph.  2>.,  CLE.,  Inspector  General  of  Forests 
to  the  Government  of  India,  who  has  left  India  with  the  inten- 
tion of  retiring  from  the  service  of  Government. 

J/r.  Brandts  has  served  in  the  Forest  Department  since  January 
1856,  and  has  for  the  last  nineteen  years  been  Inspector  Ge- 
neral of  Forests  to  the  Government  of  India.  During  this  long 
period  he  has  laboured  incessantly  and  suooesslully  to  perfect 
the  organisation  and  working  of  the  Department  in  all  parts  of 
the  country,  and  under  his  able  administration  the  Forest  re- 
Tenues  have  risen  from  85  to  95  lakhs  of  rupees*  The  directiona 
and  instructions  embodied  in  his  numerous  Inspection  Reports 
and  Reviews  will  for  many  years  to  come  form  the  standard 
manuals  for  the  practical  guidance  of  Forest  Officers.  It  is 
hoped  that  after  his  retirement  Mr.  Brandts  will  supplement 
the  services  he  has  rendered  to  the  cause  of  Forest  education 
in  this  country  by  assisting  the  Government  at  home  to  place  the 
training  of  candidates  for  the  superior  sta£f  of  the  Department 
upon  a  sound  and  permanent  basis.  The  wannest  thanks  of 
the  Government  of  India  are  due,  and  are  hereby  tendered,  to 
Mr.  Brandts. 

No.  409 F.— The  services  ot  Mr.  A.  Stewartj  Assistant  Gonser- 
Tator  of  Forests  of  the  1st  grade  in  the  Hyderabad  Assigned 
Districts,  who  is  at  present  on  furlough,  are  placed  at  the  dis- 
posal of  the  Government  of  Bombay. 

No.  418F.— rAs  4<A  May,  1888.— Ifr.  H.  B.  AnHumy,  Officiating 
Assistant  Conservator  of  Forests  of  the  8rd  grade  in  the 
Central  Provinces,  is  appointed  an  Assistant  Conservator  of 
Forests  of  the  8rd  grade  subBtanUve  pro  tempore,  with  effect 
from  the  1st  May,  1888. 

No.  452F.— Ebbatum.— T%«  I2ih  May,  1888.— In  supersession 
of  the  Notification  of  this  Department^  No.  562F.,  dated  the 
25th  ultimo,  Mr.  W.  B.  Reynolds,  Deputy  Superintendent  of 
Forest  Surveys,  is  granted  six  months*  furlough,  under  Section 
49  of  the  Civil  Leave  Code,  together  with  the  usual  subsidiary 
leave,  with  effect  from  the  Ist  June,  1888,  or  any  subsequent 
date  on  which  he  may  ayail  himself  of  the  seme. 
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2.— NoaTB-WxfTBBV  PBOTIHOBft   GaZSTTB— 


No.  4S3.— 7%e  7th  May,  1883.— In  BaperaeMion  of  Notification 
No.  290,  dated  16th  Macoh,  1883,  Mr.  A.  Smythies,  AssiBtant 
Gonaerrator  of  Forests,  who  has  retarned  from  furloogh,  to 
tike  charge  of  the  Sahiranpar  Diyision  of  the  School  Cude. 

No.  432.— TRAHSFaa.^rAe  7th  May,  1883.— Ifr.  N.  Hearle, 
Assistant  Gonseryator  of  Forests,  from  the  Sahiranpar  to  the 
charge  of  the  Jannsar  Dirision  of  the  School  Circle. 

No.  459.— n«  \2th  May,  1883.— With  effect  from  the  drd  Sep- 
temher,  1882,  the  date  on  which  the  reorganization  of  the 
Forest  Department  look  place — 

Mr.  E.  McA.  Moir,  Deputy  Gonserrator,  4th  grade,  to  officiate 
as  Deputy  Conservator,  Srd  grade,  vice  Mr.  C.  Bagghawe^  on 
depntation. 

No.  460.— With  effect  from  the  above  date,  Mr.  J.  M.  Braid- 
ufood,  Depaty  Conservator,  4th  grade,  to  officiate  as  Depaty 
Conservator,  8rd  grade,  vice  Major  J.  E.  Campbell,  on  furlough. 

No.  461. — With  effect  from  the  above  date,  Mr.  N.  SearU, 
Assistant  Conservator,  Ist  grade,  to  officiate  as  Deputy  Con- 
servator, 4th  grade,  vice  Mr.  E.  McA.  Moir,  promoted. 

No.  462. — With  effect  from  the  date  of  his  joining  his  appoint- 
ment in  these  Provinces — 

Mr.  E.  F.  Litchfield,  Assistant  Conservator,  1st  grade,  to  officiate 
as  Deputy  Conservator,  4th  grade,  vice  Mr.  J.  M.  Braidunod, 
promoted. 

No.  463.— With  effect  from  the  Srd  September,  1882,  Mr.  A.  F. 
Broun,  Assistant  Conservator,  Ist  grade,  to  officiate  as  Depaty 
Conservator,  4th  grade,  vice  Mr.  E.  P.Daneey,  on  furlough. 

3. — Ckmtral  Pbovincbs  Gazbttb — 

No.  2022.— r^tf  8M  May,  1883.— ^r.  J.  Macpherecn,  Deputy 
Conservator  of  Forests,  transferred  to  the  Central  Provinces 
by  Government  of  India  Notification  No.  890F.  of  20th  No- 
vember, 1882,  reported  his  arrival  at  Nagpur  and  joined  the 
Direction  Division  on  the  13th  ultimo. 

Ifr.  J.  Macpherson  is  transferred  to  the  Chanda  Division,  of 
which  he  received  charge  from  Mr..  W.  P.  Thomas,  Depaty 
Conservator  of  Forests,  on  the  afternoon  of  let  instant. 

No.  2051.^  The  12th  May,  1883.— Jfr.  L.  A.  W.  Rind,  Deputy 
Conservator  of  Forests,  returned  from  the  leave  granted  him 
by  Notification  No.  606  of  13th  February  last  and  Notification 
No.  1740  of  24th  ultimo,  and  resumed  charge  of  the  Nagpur 
Division  from  Mr.  U.  Moore,  Assistant  Conservator  of  For- 
ests, on  the  forenoon  of  the  19th  March  last. 

No.  2125.— TAe  ISth  May,  1883.— Eighteen  months' farlough, 
under  Section  49  of  the  Civil  Leave  Code,  is  granted  to  Mr. 
H.  Moore,  Assistant  Conservator  of  Forests,  attached  to  the 
Direction  Division,  with  effect  from  the  date  on  which  he 
may  avail  himself  of  it. 

No.  2145.— TA0  19M  May,  1883.— One  month's  privilege  leave 
of  absence  is  granted  to  Mr.  M.  S,  Fowlerf  AssistaBLt  Con- 
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seirator  of  Foresta,  Central  ProrinceSi  with  effect  from  the 
date  on  which  he  availed  himself  of  it. 

4. — British  Bubxa  Gazbttb— 

No.  3iF.—Ths  I7th  April,  1883.— Obnseqnent  on  the  retam 
from  furlough  of  Mr.  M.  H.  Ferrars,  Deputy  Consorrator  of 
Forests,  2nd  grade,  the  following  alterations  in  rsuk  are  or- 
dered in  the  Forest  Department  of  the  Pegu  Circle,  with  effect 
from  the  22nd  February,  1883,  the  date  on  which  Mr.  Ferrari 
reported  his  return  to  Kangoon  from  furlough :— - 

Mr,  J.  W.  Oliver,  Officiating  Deputy  Conservator  of  Forests, 
2nd  grade,  to  revert  to  his  substantive  rank. 

Mr,  C.  W.  Falmer,  Officiating  Deputy  Conservator  of  Forests, 
Srd  grade,  to  revert  to  his  substantive  rank. 

Mr.  J.  N,  Fickard,  Officiating  Deputy  Conservator  of  Forests, 
4th  grade,  to  revert  to  his  substantive  rank. 

Mr.  A.  Weston,  Officiating  Assistant  Conservator  of  Forests, 
1st  grade,  to  revert  to  his  substantive  rank. 

5. — BOMBAT   QaZBTTB — 

SouTHBBN  Division — 27««  BOth  April,  1883.— ilfr.  Woman  Ram-- 
chandar  Oaunde,  District  Forest  Officer,  Ealadgi,  delivered 
over  charge  of  the  District  Forest  Office,  Ealadgi,  to  Mr. 
Oopal  Swamirao,  Forester,  8rd  grade,  on  the  16th  April,  1883, 
after  office  hours. 

No.  3404.— TAe  2»Mf  May,  1883.— ilfr.  Shamsher  Aga  Mirza 
Aga,  late  Acting  Bub- Assistant  Conservator  of  Forests,  3rd 
grade,  was  allowed  privilege  leave  of  absence  from  the  26th 
March  to  the  6th  April,  1883. 

Mr.  Raatomji  Hormasji  Madan,  L.C.E.,  is  appointed  to, act  as 
Sub-Assistant  Conservator  of  Forests,  3rd  grade,  vice  Mr. 
Shamsher  Aga,  deceased,  or  until  further  orders. 

No.  8614.— JAe  I2th  May,  1883.— J/r.  Ndrdyan  Balldl  Oke, 
Sub- Assistant  Conservator  of  Forests,  having  joined  his  ap- 
pointment under  the  Baroda  State  on  the  19th  January,  1683, 
the  unexpired  portion  of  the  fifteen  months'  furlough  granted 
to  him  by  Government  Notification  No.  3787,  dated  12th  June, 
1882,  is  cancelled. 

No.  8696.— r^s  14/A  May,  1883.— JIfr.  W.  J.  C.  Dunbar,  As- 
sistant  Conservator  of  Forests,  having  returned  to  duty  on 
the  11th  March,  1883,  the  unexpired  portion  of  the  furlough 
granted  to  him  by  Government  Notification  No.  886,  dated 
8th  February,  1882,  is  cancelled. 

No.  S777.— The  Uth  May,  1SS3.— Mr.  Lakehman  Daji  Joehi, 
Sub- Assistant  Conservator  of  Forests,  Kh&ndesh,  is  allowed 
privilege  leave  of  absence  for  one  month  and  fifteen  days. 

6.— Madbas  Gazbttb — 

No.  59.— rA«  27/A  April,  1883.— 3fr.  R.  W.  Morgan,  Deputy 
Conservator  of  Forests,  4th  grade,  will  be  considered  to  have 
acted  as  Deputy  Conservator  of  Forests,  3rd  grade,  from  the 
18th  December,  1882,  to  the  date  on  which  Mr.  F.  d'A. 
Vincent  reported  his  arrival  at  Madras. 
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No.  €0.— Jfr.  E.  H,  Boileau,  Asusttnt^ConserTator  of  Foraste, 
iBt  grade,  will  be  conBidered  to  haye  acted  as  Depatj  Conaer- 
yator  of  Forests,  4th  grade,  vice  Mr.  B.  W.  Morgan. 

No.  68.— LB^yB.— TA<  Mh  May,  1888.— itfr.  G.  HadfiM,  As- 
aistant  Gonseryator  of  Forests,  2Dd  grade,  one  month  and  fiye 
dajs'  priyilege  leaye  in  continnation  of  his  examination  leaye, 

^   under  Section  186  of  the  Oiyil  Leaye  Code. 

No.  64.— Ifr.  A.  W.  C  Stanbrough,  Assistant  Gonseryator  of 
Forests,  2nd  grade,  three  months'  pririlege  leaye  from  or  after 
the  1st  instant,  nnder  Section  186  of  the  Ciril  Leaye  Code. 

No.  79.— Mr.  O.  ffadfield,  Assistant  Gonseryator  of  Forests, 
2nd  grade,  to  be  District  Forest  Officer,  Oodiyari. 

LBAyx.— The  Board  of  Reyenne  haye  granted  one  month's  priyi- 
lege leaye,  nnder  Section  78  of  the  Oiyil  Leaye  Gode,  to  Mr. 
B.  W.  Morgan,  District  Forest  Officer,  Malabar,  with  effect 
from  28th  Aprili  1888,  or  date  of  ayailing  himself  of  the  leaye. 


Digitized  by  VjOOQ  IC 


ly.   Extracts   prom    Official    Gazettes. 


1.— Oazbttb  of  Ihdia— 

• 

No.  A62F,— The  I2th  May,  1883.— Erbatxtm.— In  finpersessioB 
of  the  Notification  of  tlus  Department  No.  862 F.,  dated  the  . 
25th  nltimoy  Mr.  W,  IT.  Reynolda,  Depaty  Superintendent  of 
Forest  Surreys,  is  granted  six  months'  furlough,  under  section 
49  of  the  Civil  Leave  Code,  together  with  the  usual  subsidi- 
ary leave,  with  effect  from  the  1st  June,  1888,  or  any  subse- 
quent date  on  which  he  may  avail  himself  of  the  same. 
No.  bUF.~Tke  2bth  June,  1888.— The  undermentioned  Sub- 
Assistant  Conservators  of  Forests  are  appointed  to  officiate 
until  further  orders  as  Assistant  Conservators  of  Forests  of 
the  8rd  grade,  with  effect  from  the  dates  specified  :— 

Mr.  R,  J.  P.  Pinder,  Oudh,— 19th  May,  1883. 

Mr,  A.  E.  Loiorie,  Ajmere,«-7th  June,  1883. 

2.— North- Western  Provinces  Gazette — 

No.  685.— TAe  IStk  June,  1883.— ifr.  E.  J.  P.  Ptnder,  Sub- 
Assistant  Conservator  of  Forests,  who  has  reported  liis  return 
from  leave,  to  the  Kheri  Division  of  the  Oudh  Circle,  as  a 
temporary  arrangement,  from  the  forenoon  of  the  19th  May, 
1883. 

No.  558.— With  effect  from  the  15th  January,  1883,  Mr.  /^. 
Searle,  Officiating  Deputy  Conservator,  4th  grade,  to  officiate 
as  Deputy  Conservator,  3rd  grade,  vice  Mr.  E.  McA.  Moir^ 
on  deputation. 

No.  554.— With  effect  from  the  Ist  March,  1883,  Mr.  TF.  O. 
Allan,  Deputy  Conservator,  8rd  grade,  to  officiate  as  Deputy 
Conservator,  2nd  grade,  vice  Mr,  W.  R.  J.  Brereton,  on  fur- 
lough ;  and 

Mr.  E.  F,  Litchfield,  Officiating  Deputy  Conservator,  4th  grade, 
to  officiate  as  Deputy  Conservator,  3rd  grade,  vice  Mr.  W.  G. 
Allan,  promoted. 

No.  555.— With  effect  from  the  2nd  April,  1883,  the  date  on 
which  Mr,  E.  McA.  Moir,  returned  from  deputation,  Mr.  E. 
F.  Litchfield,  Officiating  Deputy  Conservator,  3rd  grade,  to 
officiate  as  Deputy  Conservator,  4th  grade. 

No.  556.— With  effect  from  the  9th  April;  1883,  the  date  on 
which  he  reported  his  arrival  at  Dehra  Dun  from  subsidiary 
leave— 

Mr.  A.  Smythiet,  Assistant  Conservator,  1st  grade,  to  officiate 
as  Deputy  Conservator,  3rd  grade,  and  Mr.  N.  Hearle,  Offi- 
ciating Deputy  Conservator,  8rd  grade,  to  officiate  as  Deputy 
Conservator,  4th  grade. 
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No.  604.— 7%*  2eth  June,  1888.— Afr.  JB.  McA.  Moir,  Deputy 
GonBenrator  of  Forests,  from  the  Tons  Diyision  to  the  charge 
of  the  Jaansor  Division  of  the  School  Circle,  as  a  temporary 
mrrangem^t,  during  the  ahsence  on  deputation  to  the  Forest 
Bchool  at  Dehra  Ddn  of  Mr.  N.  Hearle,  Assistant  Gonserrator 
of  Forests,  or  nntil  further  orders. 

No.  605. — Mr.  A.  Q.  Bobart- Hampden^  Assistant  Conseryator 
of  Forests,  from  the  Ganges  Diyision  of  the  Central  Circle  to 
the  charge  of  the  Tons  Diyision  of  the  School  Circle,  as  m 
temporary  arrangement,  vic4  Mr.  E.  McA.  Motr*. 

8.— Cbntral  PnoyiNCBB  Qazettb — 

No.  2282.-7^  25/A  Jfay,  1888.— l£r.  M.  S.  Fowler,  Assistant 
Conseryator  of  Forests,  availed  himself  on  the  forenoon  of 
the  9th  current  of  the  priyilege  leaye  granted  to  him  by  Noti- 
fication No.  2145  of  the  19th  idem. 

No.  2279.— TA^  81«  May,  1883.— Jfr.  JT.  Moore,  AssisUnt 
Conseryator  of  Forests,  relinquished  charge  of  his  duties  in 
the  Direction  Diyision,  and  availed  himself  on  the  forenoon 
of  the  2drd  instant  of  the  subsidiary  leave,  prior  to  furlough 
granted  to  him  by  Notification  No.  2125  of  18th  idem. 

No.  2283.— i/q/or  J,  C.  Doveton,  M.S.C.,  Conservator  of  For- 
ests, Central  Provinces,  granted  furlough  to  Europe,  reported 
his  departure  from  Bombay  per  P.  and  O.  S.  8.  Deccan  on 
the  25th  current. 

No.  2311.— TAe  let  June^  1883.— Three  months' privilege  leave 
is  granted  to  Mr.  O.  JET.  Foster,  Deputy  Conservator  of 
Forests,  Nimar  Division,  with  effect  from  the  let  August  next, 
or  the  subsequent  date  on  which  he  may  avail  himself  of  it. 

No.  2321. — The  2nd  June,  1883. — Consequent  on  the  return 
from  furlough  of  Mr,  J.  Macpkereon,  Deputy  Conservator  of 
Forests,  the  following  changes  in  acting  appointments  will 
have  effect  from  the  5th  April,  1883 : — 

Messrs.  L,  A.  W.  Rind  and  W.  King,  Officiating  Deputy  Con- 
servators of  Forests,  3rd  and  4th  grade,  will  revert  to  their 
substantive  appointments  of  Deputy  Conservator,  4th  grade, 
and  Assistant  Conservator^  1st  grade,  respectively. 

No.  2824. — Mr.  H.  Moore,  Assistant  Conservator  of  Foreste, 
reported  his  departure  on  furlough  from  Bombay,  by  the  An- 
chor Line  Steamer,  Victoria,  on  the  afternoon  of  the  2nd 
ultimo. 

No.  2590.— arA«  l^th  June,  1883.— Jfr.  W.  P.  Thomas,  Deputy 
Conservator  of  Forests,  attached  to  the  Clianda  Division, 
is  transferred  to  the  Saugor  Division,  of  which  he  received 
charge  from  Mr.  G.  F»  Taylor,  Assistant  Conservator  of 
Forests,  on  the  afternoon  of  the  26th  ultimo. 

Mr.  Q.  F.  Taylor,  Assistant  Conservator,  Saugor  Division,  is 
transferred  to  the  Nagpnr  Division,  of  which  he  received 
charge  from  Mr.  L.  A.  W.  Rind,  Deputy  Conservator,  on  the 
afternoon  of  the  Ist  instant. 
Mr,  L.  A.  W.  Bind,  Deputy  Conservator  of  Forests,  is  traim- 
ferred  to  the  Hyderabad  Assigned  Dtttcicts,  "Berar.'*' 
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4.— Amam  Qazbttb— 

Ko.  lbe,—The  I9th  June,  1883.— if r.  2>.  P.  Copeland,  Offici- 
ating Assistant  Conservator  of  Forests,  dr^  |frade,  made  oyer 
charge  of  the  G4ro  Hills  Forest  Division,  on  the  afternoon  of 
the  8th  June,  1888,  to  i/r.  C.  A.  Fisher ,  District  Superin* 
tendent  of  Police,  as  a  temporary  arrangement,  until  Mr, 
Ludlow  arrives  in  the  Gi^ro  Hills. 

5.— Madbas  Oazittb — 

The  2Sth  May,  1888.— 3/r.  ilf.  A.  BodrigueSy  Ranger,  8rd 
grade,  P^lghat  Bange,  Malabar  District,  to  be  in  charge  of 
the  Range  No.  1,  South  Coinibatore. 

No.  2 1 .— The  80^A  May,  1 883.— The  resignation  of  Mr.  O.  Bruce, 
Probationary  Forest  Ranger,  Kistna  District,  is  accepted. 

No.  23. — The  services  of  B,  K,  Sdntaya,  Probationary  Forest 
Ranger,  Bellary  District,  are  placed  at  the  disposal  of  the 
Conservator,  Southern  Circle,  for  employment  as  a  Forester, 
with  effect  from  the  1st  July,  1883. 

No.  93.— rA«  Idih  June,  1883.— Afr.  J,  Ferguson,  Deputy 
Conservator  of  Forests,  Nilambdr,  having  returned  to  duty 
on  the  forenoon  of  the  5th  ultimo,  the  unexpired  portion  of 
the  two  months'  privilege  leave  granted  him  in  the  Fort  St, 
George  Gazette  of  the  6th  March  last  is  cancelled. 

The  2Qth  June,  1883. — Forester  Bdppu  Row  is  appointed  to  be 
Ranger,  5th  grade,  on  probation,  Salem  District,  vice  Govindu 
Bdju  Mudaliyar,  Ranger,  1st  grade,  reduced  to  Forester,  Ist 
grade. 

6.— BOKBAT   GaZITTI— 

No.  42o&.— The  Qth  June,  1888.— Ifr.  O.  St.  P.  L.  Gibson,  Deputy 
Conservator  of  Forests,  3rd  grade,  to  act  as  Deputy  Conser- 
vator of  Forests,  2nd  grade,  with  effect  from  13th  April,  1883, 
and  Mr.  W.  G.  Betham,  Assistant  Conservator  of  Forests,  1st 
grade,  to  act  as  Deputy  Conservstor  of  Forests,  3rd  grade, 
with  effect  from  the  same  date,  ddring  the  absence  of  Mr,  A. 
T.  ShuUleworth,  or  until  further  orders. 

No.  4266. — Mr.  W.  J.  C.  Dunbar,  Assistant  Conservator  of 
Forests,  1st  grade,  has  been  appointed  to  act  as  Deputy  Con- 
servator of  Forests,  3rd  grade,  with  effect  from  14th  May, 
1883,  during  the  absence  of  Mr.  B.  C.  Wroughton,  or  until 
further  orders. 

The  iBth  June,  1883.— Afr.  Lahshman  Ballal  Oke,  received 
charge  of  the  office  of  the  Sub-Assistant  Conservator  of 
Forests,  Ehdndesh,  on  the  6th  June,  1883,  before  office 
hours,  from  Mr.  Gibson,  District  Forest  Officer,  Khdndesh, 

The  l^th  June,  \^%^. — Mr.  W.  O.  Betham,  Assistant  Conser- 
vator of  Forests,  East  Kli^ndesh,  relinquished  charge  of  his 
office  on  the  5th  May,  1883,  after  office  hours,  and  Mr.  G.  L. 
Gibson,  Deputy  Conservator  of  Forests,  West  Khdndesb,  re- 
ceived charge  of  the  office  on  the  11th  idem,  before  office 
hours. 
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The  ISth  June,  1883. — Mr.  Laxtman  Ikiiu  Joshi^  Sab-Assistant 
Conservator  of  Forests,  received  charge  of  his  office  in  Khin- 
desh  on  the  14th  April,  1883,  before  office  hoars,  from  JUr.  G. 
L.  Oibsonp  District  Forest  Officer,  West  Eh&ndesh. 

No.  4471.— ne  13^  June,  1883.— Jfr.  G.  M.  Eyan,  Officiating 
Assistant  Conserrator  of  Forests,  Poona,  pass^  an  examina- 
tion in  Marithi  according  to  the  Higher  Stanlard  on  the  6tli 
instant 
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1.— i-GAZBTTI  OF   IVDIA — 

No.  571P. — The  6fA  July,  1883.— ConBequent  on  the  retire- 
ment from  the  Seryice  of  Mr,  D.  Brandts,  Ph.D.,  C.I.R,  In- 
spector General  of  Forests  to  the  Government  of  Iiidift,  Dr, 
W,  Scklichf  Conservator  of  Forests  of  the  Ist  grade  and  Offi- 
ciating Inspector  General  of  Forests  to  the  Government  of 
India,  is  confirmed  in  the  latter  appointment,  with  effect  from 
the  24th  April,  1883. 

No.  599F.— rA«  idth  July,  1883.— ifr.  E.  Murray,  Siih-Assist- 
tant  Conservator  of  Forests  in  the  Panjab,  is  appointed  to 
officiate  as  an  Assistant  Conservator  of  Forests  of  the  8rd 
grade,  with  effect  from  the  Ist  Julj,  1883,  or  until  farther 
orders. 

No.  eiOF.— The  26fA  July,  1883.— Consequent  on  the  appointment 
of  Dr.  W,  SchUch,  Conservator  of  Forests  of  the  Ist  grade,  as 
Inspector  General  of  Forests  to  the  Government  of  India,  the 
following  permanent  promotions  are  made,  with  effect  from  the 
24th  April,  1883:— 

Mr,  O.  Qreig,  Conservator  of  Forests  of  the  2nd  grade  in  the 
Central  Circle  of  the  North-Western  Provinces  and  Oadh  and 
Officiating  as  Conservator  of  Forests  of  the  Ist  grade,  is  con* 
firmed  in  the  latter  appointment. 

Major  F,  Bailey,  R.E.,  Conservator  of  Forests  of  the  3rd  grade 
in  the  School  Circle  of  the  North- Western  Provinces  and  Ondh 
and  Officiating  as  Conservator  of  Forests  of  the  2nd  grade,  is 
confirmed  in  the  latter  appointment. 

Mr,  A,  L,  Heme,  Deputy  Conservator  of  Forests  of  the  1st 
grade  in  Bengal  and  Officiating  as  Conservator  of  Forests  of 
the  3rd  grade,  is  confirmed  in  the  latter  appointment. 

Mr.  W,  Jacob,  Deputy  Conservator  of  Forests  of  the  2nd  grade 
in  the  Central  Provinces  and  Officiating  as  Deputy  Conserva- 
tor of  Forests  of  the  Ist  grade,  is  confirmed  in  the  latter 
appointment. 

No.  640F.— r^e  ^rd  August,  1888.— Jfr.  I.E.  O'Callaghan, 
Deputy  Conservator  of  Forests  of  the  1st  grade  in  the 
North- Western  Provinces  and  Oudh,  is  appointed  to  act, 
until  his  retirement  from  the  service  on  the  27th  8eptcmher, 
1883,  as  Conservator  of  Forests  of  the  Central  Circle  in  those 
provinces  during  the  absence  of  Mr,  O.  Greig,  on  three 
months'  privilege  leave,  with  effect  from  the  3rd  instant,  or 
any  later  date  on  which  Mr.  Greig,  may  avaU  himself  of  the 
leave. 

From  the  date  of  Mr.  CfCallagharis  retirement,  Mr.  C.  Bagshawe, 
Offidatrng  Deputy  Conservator  of   the  2nd  grade  in  the 
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North-Western  Proyinces  and  Oadh,  will  act  as  Conserrator 
of  the  Central  Circle  daring  the  remaining  period  of  Mr. 
Oreig's  absence  on  privilege  leare,  or  until  farther  orders. 

2.— North- Western  Provinces — 

No.  bUF.—Tke  2btk  June,  1883.— The  undermentioned  Sub- 
Assistant  Consenrators  of  Forests  are  appointed  to  officiate 
until  further  orders  as  Assistant  Conservators  of  Forests  of 
the  3rd  grade,  with  effect  from  the  dates  specified  : — 

Mr.  R.  J.  P.  Finder,  Oudh,— 19th  May,  1883. 

•  ♦  ♦  «  . 

No.  630.— rA«  \th  July,  1883.— Jfr.  G.  J.  Ponsmhy,  Deputy 
Conservator  of  Forests,  in  charge  of  th«  Pilibfait  Division  and 
the  Bhira  Sab-division,  Oudh  Circle,  privilege  leave  for  three 
months  from  the  2nd  of  July,  1883,  or  such  sabsequent  date 
on  which  he  may  avail  himself  of  it. 

Posting* 

No.  628.— T»«  Ath  July,  1888.— il/r.  0.  Bagshawe,  Deputy  Con- 
servator of  Forests,  to  the  charge  of  the  Garhwal  Division  of 
the  Central  Circle  from  the  forenoon  of  the  31st  May,  1883. 

Tramfers. 

No.  %%i.—Tht  ^th  July,  1883.— Afr.  F.  B.  Bryant,  Assistant 
Conservator  of  Forests,  from  the  Garfawal  Division  to  the 
charge  of  the  Ganges  Division,  Central  Circle,  from  the  after- 
noon of  the  5th  June,  1883. 

No.  631. — Mr.  TT.  Q.  Allan,  Deputy  Conservator  of  Forests, 
from  the  Eheri  Division  to  the  charge  of  the  Pilibhit  Division 
and  the  Bhira  Sab-division,  Oudh  Circle,  during  the  absence 
on  leave  of  Mr.  C,  J.  Ponsonby,  or  until  farther  orders. 

No.  632. — Mr.  J,  S.  Battie,  Officiating  Assistant  Conservator  of 
Forests,  from  the  Bahraich  Division  to  the  charge  of  the 
Kheri  Division,  Oudh  Circle,  vice  Mr.  W.  G.  Allan. 

No.  633. — Mr.  B.  J.  P.  Pinder,  Sub-Assistant  Conservator  of 
Forests,  from  the  Kheri  Division  to  the  Bahraich  Division, 
Oudh  Circle,  vice  Mr,  J.  S.  Battie. 

No.  ^72.— The  ISth  July,  ISSS.— Mr.  W.  R.  J,  Brereton,  De- 
puty  Conservator  of  Forests,  in  charge  of  the  Ganges  Division 
of  the  Central  Circle,  availed  himself  of  the  leave  on  medical 
certificate  granted  in  Notification  No.  407,  dated  19th  April, 
1883,  on  the  forenoon  of  the  15th  March,  1883,  and  was  on 
subsidiary  leave  from  the  1st  to  the  i4th  of  March. 

PoHing. 

No.  ^77.— The  ISth  July,  1883.— ilfr.  E.  P.  Danaey,  Deputy 
Conservator  of  Forests,  who  reported  his  return  from  f^rlongh 
on  the  forenoon  of  the  2nd  July,  1883,  to  the  charge  gf  the 
Bahraich  Division  of  the  Oudh  Circle, 

No.  700.^The  ZOlh  July,  1883.— With  dOTeet  from  the  31st 
May,  1883,  the  date  on  whiefa  he  received  chMge  of  his  office— 
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Mr,  C.  Bagshawe,  Deputy  Conseryator,  drd  grade,  to  officiate  as 
Deputy  OonserTator,  2nd  grade ; 

Mr.  W.  O.  Allan,  Officiating  Deputy  Gonservator,  2nd  grade,  to 
revert  to  his  substantive  appointment  of  Deputy  Gonseryatori 
8rd  grade ;  and 

Mr.  A.  8myihie8,  Officiating  Deputy  Conservator,  8rd  grade,  to 
officiate  as  Deputy  Conservator,  4th  grade. 

Mfo.  710.— r^  ^Ut  July,  1888.— Jfr.  J.  M.  Braidwood,  Depuly 
Conservator  of  Forests,  in  charge  of  the  Naini  Tal  and  Bani- 
khet  Divisions  of  the  Central  Circle,  privilege  leave  for  three 
months,  with  effect  from  the  22nd  August,  1888,  or  suph  sub* 
sequent  date  on  which  he  may  avail  himself  of  it. 

8. — Bbitish  BpaifAH-^ 

No.  41  P. — The  2Sth  June,  1888. — Under  the  provisions  of  sec- 
tion 78  of  the  Civil  Leave  Code,  privilege  leave  for  three 
months  is  granted  to  Mr.  J,  N,  Pickard,  Assistant  Conserva- 
tor of  Forests,  with  effect  from  the  19th  June,  1888. 

4. — ^Madras — 

No.  118.— 2%«  nth  May,  1888.— ifr.  E.  D.  M.  Hooper,  De- 
puty Conservator  of  Forests,  drd  grade,  three  months'  privilege 
leaye,  from  the  25th  instant,  under  Section  78  of  the  Civil 
Leave,  Code. 

No.  107.— The  1th  July,  1888.— Jfr.  W.  C.  Hayne,  Deputy 
Conservator  of  Forests,  8rd  grade,  in  charge  of  Tinnevelly 
Division,  has  been  granted  privilege  leave  on  medical  certificate 
for  three  months,  under  Section  78  of  the  Civil  Leave  Code, 
from  date  of  availing  himself  of  the  same. 

The  dth  July,  1888. — The  resignation  of  Probationary  Banger, 
B.  K.  Santaya,  dated  5th  July,  1888,  is  accepted,  and  his 
transfer  to  the  Southern  Circle  as  Forester  from  1st  idem,  notifi- 
ed in  the  Fort  St.  George  Gazette,  dated  5th  June,  1888,  Part 
II,  page  647,  is  hereby  cancelled. 

5.— Bombay — 

• 

The  bth  July,  ISBS.^Mesers.  G.  R.  Betham  and  A.  Stewart^ 
Assistant  Conservators  of  Forests,  respectively  delivered  over 
and  received  charge  of  the  office  of  the  District  Forest  Officer, 
North  Thaaa,  on  the  25th  instant,  before  office  hours. 

Mr.  G.  A.  Might,  District  Forest  Officer,  Batn^giri-Kol&ba,  and 
Mr.  J.  King,  Collector  of  Kolaba,  respectively  delivered  over 
and  received  charge  of  the  District  Forest  Office,  Batn^giri- 
KoUba,  on  the  8th  June,  1888,  before  office  hours. 

No.  hO%^.— Bombay  Castle,  ^th  July,  1888.— Jfr.  W.  R.  Wood- 
row,  Assistant  Conservator  of  Forests,  K^nara  (Southern  Di- 
vision), is  allowed  privilege  leave  of  absence  for  three  months, 
from  the  1st  August,  1888,  or  from  such  subsequent  date  as 
he  may  avail  himself  of  it. 

No.  5121. — In  supersession  of  Government  Notification  No. 
4216,  dated  4th  June,  1888,  and  in  exercise  of  the  power  con- 
ferred by  Section  4  of  the  Indian  Forest  Act,  1878,  His  Ex- 
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oellencj  the  Qoyernor  in  Council  is  pleased  to  appoint  Mr, 
O.  B.  Winchester,  C.S.,  to  be  Forest  Settlement  OflBcer  in  the 
Eoliba  District  for  the  purposes  set  forth  in  Section  4,  claose 
(c),  and  Section  34  of  the  said  Act. 

2.  Under  Section  16  of  the  said  Act,  His  Excellency  the  Got- 
emor  in  Council  is  also  pleased  to  appoint  the  Collector  of 
Eoliba  to  hear  appeals  from  any  orders  passed  bj  the  said 
Forest  Settlement  Officer  under  Sections  10,  11,  14  or  15  of 
the  said  Act 

No.  564i.— rA«  3l8t  July,  1883.— Afr.  ji.  T.  ShuttUworth,  Con- 
aervator  of  Forests,  N.  D.,  haying  returned  to  duty  on  the  10th 
July,  1883,  the  unexpired  portion  of  the  three  months'  pri- 
▼il^e  leaye  of  absence  granted  to  him  by  6o?emment  Noti- 
fication No.  2143,  dated  14ih  March,  1883,  ia  cancelled. 


Digitized  by  VjOOQ  IC 


Extracts   prom    Officiai,    Gazettes. 


].— Qazsttb  of  Isdu— 

The  Sth  Auguitt  1888.-«An  officer  of  the  Forest  Department 
holding  charge  of  two  Forest  Diyisions  may,  as  a  special  and 
temporary  arrangement,  reoeire  a  charge  allowance  of  Hs.  100. 

No.  e7SF.—The  27th  August,  1888.— ilfr.  E.  E.  WyUy,  the 
Officer  in  charge  of  the  forests  of  Ehordah  in  the  Pooree 
District  of  Orissa,  is  appointed  a  Snb- Assistant  OonserYator 
of  Forests,  with  effect  from  the  10th  Febroary,  1888,  and  is 
attached  to  the  Bengal  Forest  Department. 

No.  886-269.— T?^  20th  August,  1888.— Jfr.  F.  B.  Diekiman, 
Depnty  Conserrator  of  Forests  in  Goorg,  availed  himself  of  the 
thxee  montha*  pririlege  leaye  granted  to  him  in  Notification 
No.  657-218,  dated  21st  Jnly,  1888,  on  the  forenoon  of  the  6th 
Angnst^  1888. 

3,— Calcutta  Gazbttb^- 

The  ISth  August,  1888.*-lfr.  C.  A.  Gordcn  MUtigHon,  Assist- 
ant Conserrator  of  Forests  of  the  8rd  grade,  is  promoted  to 
the  2nd  grade  of  Assistant  Conservator  of  Forests,  with  effect 
from  the  28rd  April,  1888. 
3.— Nobth-Wbst  Pboyihobs  aid  Oux>h  Qazbttb— 

No.  lA^t.'^Ths  Uih  August,  1888.— Ifr.  O.  Oreig,  Conserrator 
of  Forests,  1st  grade,  in  diarge  of  the  Central  Circle,  North- 
western ProTinces  and  Ondh,  Forest  Department,  pririlege 
leaye  for  three  months,  from  the  8rd  Angnst,  1888,  or  sudi 
sabseqnent  date  as  he  may  avail  himself  of  it. 

4. — Cbhtbal  Protxkobs  Oazbttb— 

No.  8884.— 7%#  4th  August,  1888.— Jfr.  B.  H.  C.  WMttatt, 
Deputy  Conservator  of  Forests,  reported  his  arrival  at  Bom- 
bay on  the  2nd  current,  on  return  ^m  furlough  granted  him 
by  Notification  No.  1828  of  26th  May,  1882. 

Mr.  B.H.  C.  WhiUaU  is  temporarily  attached  to  the  Direction 
Division,  which  he  joined  on  the  afternoon  of  the  4th  instant. 

No.  8885. — Consequent  on  the  return  from  furlough  of  Mr.  B. 
H.  C.  Whittall,  Deputy  Conservator  of  Forests,  the  following 
changes  in  acting  appomtments  will  have  effect  from  the  5th 
current:— 

Messrs.  L.  A.  W.  Bind  and  W.  King,  Officiating  Deputy  Con- 
servators of  Forests,  8rd  and  4th  grade,  will  revert  to  tibeir 
respective  substantive  appointments  of  Deputy  Conservator 
4th  grade,  and  Assistant  Conservator,  1st  grade. 

No.  8854.— Consequent  on  the  deputation  on  special  duty,  under 
the  orders  of  the  Qovemment  of  India,  of  Mr.  B.  H.  Cm 
WhittaU,  Deputy  Conservator  of  Forests,  the  following  acting 
promotions  are  ordered  with  effect  from  the  19th  ultimo  :— 

8<i 
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Me$8rs.  L.  A,  W.  UM  (Benr),  and  W.  King  (Ceatnl  Proriii- 
oes),  wOl  officiate  as  Dq^nty  ConaervatoTs  of  Fonste,  8rd  and 
4th  gntdd,  respectiTely. 

No.  8609.— T%^  IBth  Augutt^  188S^-Jfr.  O.  H.  Poster,  Deputy 
ConaerYatoT  of  Forests,  arailed  himself,  on  the  afternoon  of  the 
4ih  instant,  of  the  priiol^ge  leaye  granted  him  by  Notification 
No.  2811  of  the  1st  Jnne  last,  making  orer  charge  of  the 
Nimar  Forest  Dirision  to  Mr.  H.  B.  AtUlumj/,  Assistant  Con- 
servator of  Forests. 

No.  8709.— T%s  2lst  August,  1888.— Two  months'  priTilege 
leave  of  absence  is  granted  to  Mr.  O.  F.  Taylor,  Assistant 
Conservator  of  Forests,  Nagpnr  Division,  with  effect  from  the 
date  on  which  he  availed  himself  of  it. 

No.  8787.— TAe  24lA  August,  1888.— Jfr.  O.  F.  Tayhr,  Assist- 
ant Conservator  of  Forests,  availed  himself  on  the  afternoon 
of  the  9ih  current,  of  the  privilege  leave  granted  to  him  by 
Notification  No.  8709  of  21st  idem,  making  over  charge  of  the 
Nagpnr  Forest  Division  to  Mr.  M,  S.  FawUr^  Assistant  Con- 
servator of  Forests. 

6.— BbITUB  BUBICAH-* 

No.  bOF.—Th$  llth  Aufusi,  1888.— Under  the  provinons  of 
Section  78  of  the  Civd  Leave  Code,  privil^e  leave  for  three 
months  is  granted  to  Mr.  T.  H.  ApUn,  Assistant  Conserva- 
tor of  Forests,  with  effect  from  the  18th  Angust,  1888. 

CoEBIOnXDUX. 

No.  6SF.—Th$  22nd  August,  1888.— In  this  Department  noti- 
fication No.  50  (Forests),  dated  the  lllh  instant,  at  page  246, 
Part  I,  of  the  British  Surmah  OasstU  of  the  18th  Angnst^ 
1888,  granting  privilege  leave  to  Mr.  T.  H.  ApUn,  Assistant 
Conservator  of  Forests,  far ''  with  effect  from  the  18th  Angnst^ 
1888,"  read  '<  with  effect  from  the  25th  Angnst,  1888." 
6.-.-B0MBAT  Qazbttb— 

No.  5964.-7'^  llth  August,  1888.— Ifr.  J.  L.  Laird,  Deputy 
Conservator  of  Forests,  8rd  grade,  has  been  allowed  by  Her 
Majesty's  Secretary  of  State  for  India  to  retnm  to  dnty. 

Mr.  W.  B.  Woodrow,  Assistant  Conservator  of  Forests  and 
District  Forest  Officer,  Southern  Division  of  Einara,  who 
was  granted  leave  of  absence  for  three  monUis  in  Government 
Besolntion  No.  5098,  dated  the  9th  July,  1888,  delivered  oyer 
charge  of  the  District  Forest  Office,  Southern  Division  of 
Kinara,  to  Colonel  W.  Peyton,  Conservator  of  Forests,  South- 
ern Division,  on  the  10th  August,  1888,  after  office  hours. 

7.— -Hadbas  0a2STTI— 

The  7th  August,  1883.— Zsovs.— Jfr .  T.  D.  Stafford,  Sub-Assist* 
ant  Conservator  of  Foreats,  Ood&rari  Divisbn,  is  granted  three 
months*  privilege  leare  from  the  date  of  relief. 

AppoinJtmmt. — Mr.  H.  W.  Ward,  8rd  grade  Forest  Banger,  Kodfir 
Bange,  Cuddapah  Division,  is  appointed  to  officiate  during 
the  absence  of  Mr.  Stafford  on  leaT^  or  natU  farther  oidexs. 
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Appoinimma.^Mr.  Oi  F.  Speechly,  Police  Seijeant,  Parsewan- 
knm  Diyision,  is  appointed  to  officiate  as  Forest  Banger,  5th 
grade,  in  Caddapah,  vice  Mr.  Ward. 

Leave. — Mr.  S.  Maes,  Forest  Ruiger,  5tb  grade,  Sonthem  Di- 
Yision,  Cknmbatore  District,  was  granted  one  month's  pririlege 
leare  of  absence,  under  Section  186  of  the  Ciyil  Leaye  Code, 
from  the  5th  Jane  last. 

Appointment.'^S.  Tirundrdifana  Aiyang&r  having  conducted  the 
dnties  of  a  Forest  Ranger  in  the  Sonthem  Division,  Ooimba- 
tore  District,  from  the  Ist  April  to  the  4th  May,  1888,  will  be 
considered  to  have  served  in  the  4th  grade  daring  that  period* 

No.  189.-2^  Ihth  August,  1888.— Jfr.  £.  H.  Boileau,  Assist- 
ant Conservator  of  Forests,  1st  grade,  to  be  Deputy  Conser- 
yator  of  Forests,  4th  grade. 

No.  140.— ifr.  O.  Hadfieldf  Assistant  Conservator  of  Forests, 
2nd  grade,  to  be  Assistant  Conservator  of  Forests,  Ist  grade. 

No.  141.— Mr.  A.  W.  C.  Staxdtrcugh^  Assistant  Conservator  of 
Forests,  2nd  grade,  to  be  Assistant  Conservator  of  Forests, 
Ist  grade. 
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PARTICULARS   RESPBCTINa   THE   SELECTION  OF 

CANDIDATES  FOR  NOMINATION  TO  JUNIOR 

APPOINTMENTS  IN  DECEMBER  1883, 

1.  An  Examination  will  be  held  early  in  December  1888,  to 
select  four  younj^  men,  if  so  many  are/anmd  duly  qualified^  to  be 
tndned  for  the  ]rore0t  Service  of  India. 

2.  Applicante  must  be  natural-born  British  subjects,  and  they 
must  be  above  17  and  under  il  years  of  age  on  the  let  of  De- 
cember 1883.  They  must  be  unmarried,  and  if  they  marry  before 
they  leave  thi^  country  for  India,  they  will  forfeit  their  appoint- 
ment as  Junior  Assistants. 

8.  Any  person  desirous  of  competing  at  this  Examination 
must  send  to  the  Revenue  Department  of  the  India  Office  on  or 
before  the  5th  of  November  next-* 

His  name  and  parentage,  a  certificate,  or  other  satisfiM^ry 
evidence,  of  the  date  of  his  birth,  and  a  statement  of  consent  firom 
parent  or  guardian. 

A  statement  of  the  places  of  education  at  which  he  may  have 
been  since  he  was  nine  years  old,  accompanied  by  testimonials  of 
good  conduct  during  the  last  two  years.  He  must  also  pay  a  fee 
of  £4f,  bv  means  of  a  special  stamp,  according  to  instructions 
which  will  be  communicated  to  candidates. 

Those  candidates  whose  testimonials  may  be  deemed  satisfac- 
tory will,  if  passed  bv  the  Medical  Boara,  be  examined  in  the 
following  branches  of  knowled^  :— 

L  English  writing  from  dictation,  and  English  composition. 
II.  Arithmetic  in  all  its  branches. 

III.  Algebra,  up  to  and  including  the  Binomial  Theorem. 

IV.  Oeometiy  (Ist,  2d,  Sd,  4th,  and  6th  books  of  Euclid)  and 

Plane  Trigonometry. 
y.  Elements  of  Mechanics,  Physics,  and  Chemistry. 
YI.  Surveyinp;,  Land  Measuring,  Plan  Drawing,  and  the  use 

and  adjustment  of  Instruments. 
YIL  A  competent  knowledge  of  French  (to  be  tested  partly  by 
dictation),  with  i&  facility  of  translating  into  that 
lanjpruage. 
4.    A  preference  will  be  given  to  those  candidates  who,  in  ad- 
dition to  the  above^  show  proficiency  in  translation  from  French, 
in  the  elements  of  Botany,  Geology,  and  Mineralogy,  and  Free- 
hand Drawing. 

6.  They  must  appear  personally  at  the  India  Office  on  a  day 
to  be  hereafter  appomted  early  in  December  1888,  between  the 
hours  of  11  and  4. 

6.  Such  applicants  as  are  admitted  to  be  candidates  will  be 
directed  to  appear  for  medical  examination  before  the  Indiaa 
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Medical  Bpftid.^    Active  habits  and  a  strong  constitationi  with 
good  vision  and  hearing,  are  essential. 

7.  Those  who  are  passed  hj  the  Board  will  be  examined  by 
the  Civil  Service  Commissioners  in  the  various  branches  of  know- 
ledge mentioned  above. 

8.  There  will  also  be  an  examination  with  a  view  to  testing 
the  physical  capabilities  of  the  candidates. 

9.  From  among  the  candidates  who  attain  the  reqnired  stand- 
ard, Her  Majesty's  Secretary  of  State  for  India  will  select  those 
whom  he  deems  best  adapted  to  the  Service. 

10.  The  candidates  accepted  by  the  Secretary  of  State  must 
undergo  a  regular  coarse  of  training  of  two*yearB*and-a*half,  in 
France  or  elsewhere,  in  the  management  of  forests  and  the  science 
of  forestry,  in  sarveying,  road  making,  and  the  natural  sciences. 
The  following  regulations  apply  to  those  selected  candidates  who 
may  be  direct  to  proceed  to  the  School  of  Forestry  at  Nanoy^ 
France. 

11.  The  course  of  training  will  commence  on  the  1st  of 
March,  1884,  and  end  in  the  autumn  of  1886.  Successful  can- 
didates will  be  required  to  attend  at  the  India  Office  on  a  day 
in  February  1884,  to  be  fixed  hereafter,  to  receive  their  letters 
of  introduction  brfore  starting  for  the  Continent. 

12.  During  the  course  of  training  the  candidates  will  be  ex- 
pected to  conduct  themselves  throughout  in  a  nroper  and  gen- 
tlemanlike manner,  to  obey  the  injunctions  of  the  officers  and 
professors  appointed  to  instruct  them,  to  use  due  diligence  in  the 
practical  work  and  in  their  studies,  and  asealouslyto  improve 
every  opportunity  for  learning  that  ma^  be  offered  them.  Can- 
didates who  do  not  satisfy  these  conditions,  or  who  may  in  other 
resnects  not  be  found  fit  for  the  duties  of  a  Forest  Officer  in  India, 
will  be  removed  from  the  list  of  candidates  on  the  report  of  the 
officer  entrusted  with  the  general  direction  of  their  studies. 

13.  At  the  end  of  each  year  of  study  in  the  school  an  ex- 
amination will  be  held  by  the  officers  and  professors  entrusted  . 
with  the  instruction  of  the  candidates.  Those  nupils  who  at 
these  examinations  fail  to  obtain  the  minimum  standara  of  marks 
required  from  aU  in  the  sdiool,  will,  except  in  cases  of  certified 
illness,  render  themselves  liable  to  be  at  once  removed,  and  to 
forfeit  all  daims  to  enter  the  Service. 

14.  At  intervals  during  the  course  at  Nancy  and  at  its  con- 
clusion^ successful  candidates  will  be  required  to  appear  again 

*  With  a  Tiew  to  pmrent  parents  and  goardiana  from  inenrring  the  inocmTeiii* 
ence  and  ezpenie  o£  praparing  oudidatea  who  mmj  he  phyiieally  nnfit  for  the 
Vantt  Service,  it  is  niggested  that  candidates  be  snbmitted  to  *»p"i"^1ifn  bj 
the  medical  adyiser  of  the  familj,  or  an j  other  qualified  medical  pnctitioner,  with 
regard  to  the  ftdlowing  points :— 1.  A  weak  oonstitntion.  8.  Befective  vision. 
8.  Impaired  hearing.  4.  The  ezistenoe  of  my  oongenitsl  defect.  It  is  to  be 
understood  that  this  private  examination  is  merelj  snggestsd  to  lessen  the  chances 
of  disappointmettt,  and  that  it  is  by  no  means  intencwd  to  take  the  place  ofy  or 
to  influence  in  any  way,  the  regalar  official  physical  examination. 
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before  the  Medical  Boards  and  if  the  report  upon  their  healih  is 
Batiafactoryi  will  be  nominated  Jonior  ABsistante  in  tiie  Forest 
Department  in  Indi%  their  eeniority  being  regulated  hy  the  result 
of  the  final  examination, 

15.  Exclusive  of  school  fees  (£100),  which  will  be  paid  by 
the  Secretary  of  Stat^  the  necessary  cost  to  ouididates  of  board, 
lodging,  and  all  other  expenses  at  Nancy  ought  not  to  exceed 
£180  per  annum,  or  £i50  for  the  whole  course  of  2^  years. 
Board  and  lodging  may  be  estimated  at  £8  per  mensem,  and 
school  expenses,  tours,  &o.,  at  £50  per  annum,  leaving  a  margin 
of  £84  a  year  for  journeys,  and  other  minor  expenses. 

16.  By  the  terms  of  the  convention  between  the  English  and 
French  Governments  for  the  mainteuance  of  pupik  in  the  Forest 
School  at  Nancy,  each  pupil  is  bound  to  lodge  2,400  fraoes  (£96) 
for  his  maintenance  during  the  first  eight  months  of  his  stay  at 
Nancy,  and  8,600  francs  (£144)  during  each  of  the  following 
years,  to  be  paid  into  the  hands  of  the  school  Treasurer,  as  a 
condition  of  the  pupil  being  admitted  and  subsequently  allowed 
to  remain  at  Nancy.  This  sum  must  be  paid  by  the  parents  or 
guardians  of  the  pupils  into  the  Bank  of  England  to  the  credit 
of  the  Secretary  of  State  for  India  on  or  before  the  dates  indicate 
ed  below,  by  means  of  Forms  which  will  be  transmitted  to  then 
from  the  India  Office :-« 

1st  March,  •••        ...        ••• 

1st  November,      •••        ..•        ••• 

1st  May,  .»•        •.•        ••• 

1st  November,      ...        ...        ••• 

1st  May^  .••        •••        ••• 

17.  Any  further  allowance  for  journeys  and  amusements  can 
be  paid  at  discretion  by  the  parents,  either  direct  to  the  student 
or  through  the  Treasurer.  Any  balance  in  the  hands  of  the 
Treasurer  at  the  end  of  eadi  half  year  will  be  repaid  on  the  de- 
mand of  the  parents  or  guardians. 

18«  In  the  interval  between  the  conclusion  of  the  course  of 
instruction  on  the  Continent,  and  the  depsatai^ot  the  candidates 
for  India,  they  will  be  required  either  to  visit  the  Scotch  forests, 
the  dockyards,  or  some  of  the  large  timber  slides  in  the  Vo^es 
or  Black  Forest,  or  to  undergo  a  short  course  of  botany  at  Eew,  as 
may  in  each  case  be  deemed  most  expedient. 

19.  Within  a  month  of  his  nonunation  as  Junior  Assistant, 
each  nominee  must  sign  artides  of  agreement,  describing  the 
terms  and  conditions  of  his  appointment;  and  he  must  embark 
for  India  when  required  to  do  so  by  the  Secretary  of  State,  who 
will  provide  for  the  expenses  of  his  passage.  Any  nominee  not 
embarking  when  required  will  forfeit  his  appointment.  Other* 
wise  he  will  be  allowed  pay,  at  tiie  rate  of  250  rupees  a  month, 
from  the  day  of  his  amvid  in  India. 

20.  On  arrival  in  India,  the  nominee  will  be  required  to  re- 
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port  himself  to  the  GoTemnent  of  India  (or  to  the  Government 
of  Bombay  or  Madrasi  in  case  he  should  be  sent  to  one  of  these 
Pnsidenoies),  and  he  will  then  be  posted  to  such  part  of  the 
forests  as  the  servioe  may  require. 

21.  On  reaching  the  phice  to  which  he  may  be  appointed,  the 
nominee  will  become  entitled  to  all  the  rights  and  privileges,  in 
respect  of  pay  and  promotionj  and  to  the  leave  of  absence  and 
retiring  pensions/aocorded  to  officers  of  the  Forest  Department 
by  the  rales  and  re^^tions  for  the  time  being.  No  rise  of  pay 
or  promotion  wiU,  however,  take  place  before  he  has  passed  an 
examination  in  such  one  of  the  Native  langnages  as  may  be 
prescribed  by  the  Oovernment  nnder  which  he  ib  serving. 

22.  The  candidate,  and  also  his  parent  or  guardian,  shall  sign 
an  agreement  in  tiie  subjoined  form. 

N.B.'^Ii  %8 probable  (hat  <tfUr  the  Examinatiam  Jkerem  referred 
tOf  tie  eondUione/or  admierion  to  tie  Inditm  Forest  Department  mil 
he  altered,  and  tiat  tiere  mU  he  no  Beamination  in  1884.  Farti^ 
eulare  of  any  eiangee  in  tkie  direction  loill  he  notified  in  due  eouree. 

FOBM. 


In  consideration  of  the  undersigned  [A,  B.  of  ] 

being  allowed  bv  the  Secretary  of  State  for  In^a  in  Council  to 
enter  the  School  of  Forestry  at  Nancy,  in  accordance  with  the 
forgoing  regulations,  we,  the  said  Candidate  and  the  undersigned 

of  his  parent  [or  guardian], 

hereby  jointly  and  severally  promise  to  pay  to  the  Secreta^  of 
State  for  India  in  Council  all  monies  (including  the  School  Fee) 
which  he  shall  disburse  or  become  liable  to  pay  on  account  of 
the  Candidate's  admission  to  the  School,  or  on  account  of  his 
expenses  whilst  studying  there,  in  the  event  of  his  withdrawing 
from  or  quittin|;  the  School,  except  on  account  of  ill  health  and 
with  the  sanction  of  the  said  Secretary  of  State  in  Council,  or 
in  the  event  of  his  being  expelled  or  being  required  to  remove 
therefrom  before  completing  his  course  of  training,  or  in  case  he 
shall  fail  to  proceed  satisfactorily  with  his  studies  there,  or  to  do 
any  act  or  thing  mentioned  or  referred  to  in  the  foregoing  parti- 
omars  necessary  to  qualify  him  for  the  service  in  India,  or  in 
case  of  his  omission,  under  whatever  circumstances,  to  embark 
for  India  and  take  up  his  appointment  there  when  called  upon 
to  do  so. 

Dated  the  day  of  188    . 

Signature  of  Candidate 


Signature  of  Parent  or  Ghiardian. 
Witness     __  _____^__^___ 
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1. — Gabbttb  of  India — 

No.  678P.-.rA«  27th  August,  1888.— Jfr.  E.  E.  WyVy,  tha 
Officer  in  charge  of  the  foreets  of  Khordah  in  the  Pooree  Dis- 
trict of  Orissa,  is  appointed  a  Sub-Aftsistant  Conservator  of 
Forests,  with  effect  from  the  10th  Febrnarj,  1883,  and  is  at« 
tached  to  the  Bengal  Forest  Departm«^nt. 

No.  746P,— rA«  28M  September,  18>i3.— In  continnalion  of  Noti- 
fication No.  640F.,  dated  the  drd  ultimo,  the  foilowinK  tem- 
porary promotions  are  made  among  Conservators  of  Forests, 
during  the  absence  on  three  months'  privilege  leave  of  Mr,  0, 
Oreig^  Conservator  of  Forests,  Ist  grade,  or  uniil  further  orders, 
with  effect  from  the  f>th  Angust,  i88»  : — 

Mr.  B,  Ribbentrop,  Conservator  of  Fores tn,  2nd  grade,  Pnnjab, 
to  officiate  in  the  Ist  grade.  Mr.  0,  Mann,  Conservator  oif 
Forests,  Srd  grade,  Assam,  to  officiate  in  the  2nd  grade. 

2.— Galcdtta  Qa2BTTB — 

The  2hth  August,  1883.— Afr.  (?.  W.  Strettell,  Deputy  Conserva- 
tor of  Forests,  Sunde.rbuns  Division,  is  allowed  privilege  leave 
for  8  months,  with  effect  from  the  Ist  September,  1883. 

The  17th  September,  1888.— ifr.  W.  E,  UArcy,  Assistant  Con- 
servator of  Forests,  Punjab,  temporarily  transferred  to  Bengal, 
is  posted  to  the  charge  of  the  Sunderbuns  Fore8t  Division, 
during  the  absence  of  Mr,  O.  W,  Strettell^  on  privilege  leave. 

Mr,  F.  B.  Maneon,  Officiating  Deputy  Conservator  of  Forests, 
Knrseon^  Forest  Division,  is  attached  to  the  Conservator's 
Office  (Direction). 

Mr.  C.  A.  0.  Lillmgetim,  Assistant  Conservator  of  Forests,  at 
present  on  special  duty,  is  transferred  to  the  charge  of  tha 
Palamow  Forest  Division. 

Mr.  E.  Q,  Chester,  Depnty  Conservator  of  Forests,  Darjeeling 
Forest  Division,  is  posted  to  the  charge  of  the  Kurseong  For- 
est Division,  in  addition  to  his  other  duties.* 

8.-» North- Wbst  Pbovincbs  and  Oudh  Qazbttb— 

No.  792.— rAe  8<A  September,  1888.— With  effect  from  tha  Ist 
August,  1888,  vice  Mr.  C,  J.  Paneonbtf,  on  privilege  leave— 

Mr.  W.  O.  Allan,  Deputy  Conservator,  8rd  grade,  to  officiate  as 
Depnty  Conservator,  2nd  grade ;  and 

Mr.  E.  P.  Daneey,  Deputy  Conservator,  4th  grade,  to  officiate  as 
Deputy  Conservator,  Srd  grade. 

Transfer. 

No.  808.— 7%e  I2th  September,  1888.— Jfr.  S.  J.  P.  Pindsr^ 
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Officiating  Assistant  CoDseryator  of  Forests,  from  the  Bah- 
raich  to  the  Kheri  Forest  Division  of  the  Oadh  Circle. 
No.  1590.— ne  8^^  September,  1883.— Under  section  14  of  Act 
X.  of  1882,  Mr,  G,  Bagshawe^  Officiating  Deputy  Conserva- 
tor of  Forests,  2nd  grade,  to  be  a  Special  Magistrate,  and  to 
be  invested  with  the  powers  of  a  Magistrate  of  the  2nd  class, 
to  be  exercised  within  the  limits  of  the  Government  Forests  in 
the  Qarhwdl  Division,  in  respect  of  offences  punishable  under 
Act  VII.  of  1878. 
The  undermentioned  officer  has  been  granted  by  Her  Majesty^s 

Secretary  of  State  for  India  permission  to  return  to  duty  :— 
Mr.  S.  E.  Wilmot,   Assistant  Conservator  of  Forests,  North- 
western Provinces  and  Oudh. 
No.  838.— rA«  2Qth  September^  1883.— Ifr.  R.  J.  P.  Pinder, 
Officiating   Assistant  Conservator  of  Forests  (in  temporary 
charge  of  the  Gonda  Division),  to  the  charge  of  the  Gorakhpur 
Di?ision,  from  the  forenoon  of  the  17th  August,  1883,  vice 
Mr.  A,  Campbell^  transferred. 
No«  837.*- rAe  26<A  September,  1883.— Afr.  A.  Campbell,  Assist- 
ant  Conservator  of  Forests,  from  the  Gorakhpur  Division  of  the 
Oudh  Circle  to  the  charge  of  the  R£nikhet  Division  of  the 
Central  Circle  until  further  orders,  vice  Mr.  J.  M,  Braidwoodf 
on  privilege  leave. 

4.^Cehtbal  Pbovinobs  Gazette — 

No.  4285.— 7A«  29<A  September,  1883.— The  following  rules  for 
the  examination  of  Forest  Officers  in  the  Central  Provinces 
in  the  Vernacular  languages,  by  the  Higher  and  Lower  Stand- 
ards, having  received  the  approval  of  the  Governor  General  in 
Council,  are  published  for  general  information : — 
1. — ^The  examination  in  Hindustani  will  be  under  the  following 
heads : — 
A. — Conversation. 
B. — Reading  and  explanation  of  Urzis  in  (1)  Urdu  character 

and  in  (2)  Hindi  character. 
C. — Translation  from  English  into  Vernacular  (for  Higher 
Standard  only). 
2. — ^The  examinee  will  be  required  to  converse  in  Hindustani 
^         ^  with  one  or  more  natives  in  such  a  manner 

nversa  on.  as  to  show  that  he  can  understand,  and 

make  himstiif  understood  by  ordinary  natives,  both  in  common 
conversation  and  in  the  ordinary  course  of  business. 

Maximum  number  of  marks,         ...  ...        120 

Minimum  for  Lower  Standard,      ...  •••  50 

Mmimum  for  Higher  Standard,     ...  •••  80 

8. — ^The  examinee  will  be  required  to  read  aloud  two  Urzis  of 

Read!     Urd  ordinary  length,  one  specially  relating  to 

^       ^        Forest  business,  the  other  to  ordinary  sub- 

jectSy  written  in  Urdu,  in  a  fairly  legible  hand,  and  to  explain 

their  meaning. 
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MAximam  number  of  marks,         ...  ...  60 

Hinimom  for  Lower  Standard,      ...  ...  20 

Minimam  for  Higher  Standard,     ••»  ...  85 

4.— Similarly  the  examinee  will  be  required  to  read  and  explain 
BeadiDg  HindL       the  Urzis  written  in  the  Hindi  character. 

Maximum  number  of  marks,         ...  ...  60 

Minimum  for  Lower  Standard,     •••  •••  20 

Minimum  for  Higher  Standard,     •••  ...  85 

5. — For  the  Higher  Standard  only. 

The  examinee  will  be  required  to  translate  and  write,  both 
TniulAii  ^  ^^®  Urdu  and  Hindi  character,  a  letter  or 

^^  order  relating  to  Forest  business,  dictated 

in  English  by  the  Committee  of  Examination. 

Maximum  number  of  marks,  ...  ...  50 

Minimum  number  of  marks,  ...  •••  80 

6. — ^The  minimum  number  of  marks  required  to  pass  is  as  fol- 
lows : — 

By  the  Lower  Standard,        ..•  ...     120  marks. 

By  the  Higher  Standard,       ...  ...     210      „ 

7. — The  examination  in  the  optional  language,  Marathi,  will  be 
conducted  as  in  the  foregoing  rules,  the  word  Marathi  being 
everywhere  substituted  for  the  words  Hindustani,  Urdu  and 
Hindi. 
8. — The  rewards  for  passing  the  examination  in  Marathi  will  be 
at  the  following  rates  : — 
(a) — Rs.  180  for  passing  by  the  Lower  Standard. 

rRs.    180  additional  for  passing  afterwards  by  the 

^,v I      Higher  Standard,  or 

'^      I  Rs.  860  for  passing  by  the  Higher  Standard  in  the 
I     first  instance. 


5. — British  Bubmah  Gazbttb — 

No.  54. — TJie  29tk  August,  1888. — Under  the  proyisions  of  sec- 
tion 78  of  the  Civil  Leave  Code,  privilege  leave  for  three 
months  is  granted  to  Mr,  J.  W.  Oliver,  Deputy  Conservator  of 
Forests,  with  efifect  from  the  date  on  which  he  may  avail  him- 
self of  it. 

No.  55.— rAe  Sth  September,  1888.— 3fr.  A.  Weston,  Assistant 
Conservator  of  Forests,  2nd  grade,  is  appointed  to  officiate  as 
an  Assistant  Conservator,  let  grade,  with  effect  from  the  1st 
July,  1888,  during  the  absence  of  Mr.  F.  W.  Thellueeon,  on 
furlough,  or  until  further  orders. 

No.  56.— I%e  6th  September,  1888.— 3fr.  J.  C.  Murray,  Officiat- 
ing Assistant  Conservator  of  Forests,  made  over,  and  Mr.  M. 
J.  Slym,  Deputy  Conservator,  receiyed,  charge  of  the  Attaran 
Forest  division,  Tenasserim  circle,  on  the  6th  August^  1888. 

Mr.  0.  W.  Palmer,  Deputy  Conservator  of  Forests,  made  over, 
and  Mr.  J,  C  Murray,  received,  charge  of  the  East  Balween 
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Forest  diTidon,  TenaBserim  oirde,  on  the  lOth  Aagnst^  1883. 

Mr.  T,  H.  Aplin,  Assistant  Conservator  of  Forests,  made^  OTer 
charge  of  the  Sonth  Tenasserim  Forest  di?ision,  Tenacnerim 
circle,  to  Mr.  C.  W.  Palmery  Deputy  Conserrator  of  ForeatSi 
on  the  forenoon  of  the  25th  Angast,  1883. 

No.  67. — The  lat  September,  1883. — Under  the  provisions  of 
section  49  of  the  Civil  Leave  Code,  furlough  to  Europe  on 
medical  certificate  for  18  months,  with  the  usual  subsidiarj 
leave,  has  been  granted  to  Mr,  F.  W,  TheUusson^  Assistant 
Conservator  of  Forests,  with  effect  from  the  Ist  Julj,  1883. 

No.  b9.—The  20th  September,  1«88.— This  Department  notifica- 
tion No.  54,  dated  the  29th  August,  1883,  at  page  262,  Pari 
I,  of  the  British  Burma  Gazette  of  the  1st  instant,  granting 
8  monthrt'  privilege  leave  to  Mr.  J.  W.  Oliver^  Deputj  Conser- 
vator of  Forests,  is  hereby  cancelled. 

6.*-Hadbas  Gazbttb — 

The  Ihth  September,  1888.— A/r.  T.  O.  Oaudoin,  Officiating  For- 
est Ranger,  3rd  grade,  in  the  Cuddapah  District,  is  confirmed 
in  that  grade  with  <*ffect  from  1st  April,  1883. 

D.  Srinivaea  Row,  Officiating  Forest  Ranger,  4th  grade,  Siddhi- 
vatiam  Range,  is  confirmed  in  tliat  grade  from  Ist  September, 
subject  to  his  passing  the  prescribed  examination  in  Survey- 
ing. 

The  22nd  September,  1883. — Mr.  W.  Carroll,  Sub- Assistant 
Conservator  of  Forests,  2nd  grade,  is  transferred  from  the 
South  Canara  to  the  Tanjore  District. 

N.  Subba  Aiyar,  Forest  Ranger,  3rd  grade,  Madura  District,  to 
act  in  the  2nd  grade,  on  full  pay. 

N.  Pitchukutti  Piilai,  Forest  Ranger,  4th  grade,  Coimbatore  Dis- 
trict, to  act  in  the  3rd  grade,  on  full  pay. 

Mr.  Samuel  C.  Moss,  Forest  Ranger,  5th  grade,  Coimbatore  Dis- 
trict, to  act  in  the  4th  grade,  on  full  pay.  • 

The  above  with  effect  from  the  let  July,  1883. 

C.  Dhan  Singh,  Forester,  2nd  grade,  Trichinopoly,  to  act  as  For- 
est Ranger,  5th  grade,  on  full  pay,  with  ^ect  from  the  1st 
August,  1883. 

7.— Assam  Gazbttb — 

No.  2bh.—The  'iSth  September,  1883. — Mr.  E.  Ludlow,  Assist- 
ant Conservator  of  Forests,  received  charge  of  the  G^ro  Hills 
Forest  Division,  from  Mr.  C.  A.  Ftsher,  District  Superinten- 
dent of  Police,  on  the  forenoon  of  the  3rd  September,  1883. 

No.  263.— ne  19/*  September,  1883.— 3fr.  F.  S.  Barker,  Assist- 
ant Conservator  of  Forests,  received  charge  of  the  Lakhim- 
pur  Forest  I  division,  from  Mr.  E.  LudloWyOn  the  afternoon  of 
the  13th  July,  1883. 
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1. — QjLznra  OF  India — 

No.  7d2F.— The  2ith  October,  1883.— Afr.  C.  J.  Pontmiby,  De- 
puty Conserrator  of  Forests  of  the  2nd  grade  in  the  North- 
western ProTinoes  and  Ondh,  is  appointed  to  officiate  in  the 
Itt  grade  of  Deputy  Conservators,  with  effect  from  the  date 
on  which  Mr.  L  E.  O'Callaghan^  Deputy  Conservator  of  the 
1st  grade,  assumed  charge  of  the  Central  Circle  in  those 
Provinces  from  Mr,  O.  Greig,  Conservator  of  Forests,  when 
the  latter  officer  availed  himself  of  three  months'  privil^e 
leave,  and  until  the  return  from  furlough  of  Mr.  W,  R.  J. 
Breretonj  Deputy  Conservator  of  the  2nd  grade  in  the  North- 
Western  Provinces  and  Oudh,  or  until  &e  issue  of  further 
orders. 

No.  794F. — Consequent  on  the  retirement  from  the  service  of 
Mr.  L  E.  0*Callagkan,  Deputy  Conservator  of  Forests  of  the 
1st  grade  in  the  North- Western  Provinces  and  Oudh,  Contain 
C.  IV.  Losachj  Deputy  Conservator  of  Forests  of  the  2nd 
grade  in  the  Central  Provinces,  and  officiating  in  the  1st 
grade  of  Deputy  Conservators^  is  confirmed  in  the  latter  ap-^ 
pointment,  with  effect  from  the  28th  Septemher,  1883. 

The  undermentioned  officer  has  been  granted  by  Her  Majesty's 
Secretary  of  State  for  India  extension  of  leave — 

Mr.  W.  H.  Reynolde^  Uacovenanted,  Deputy  Superintendent, 
Forest  Surveys.  North- Western  Provmces  and  Oudh,  one 
month's  furlough. 

2. — Calcutta  Qazittb— 

No.  2050A.— T%«  4f&  October^  1888.— With  referenoe  to  the 
notification,  dated  the  17th  instant,  Mr.  F.  B.  Manean,  Officia- 
ting Deputy  Conservator  of  Forests,  held  charge  of  the  Sun- 
derbuns  Forest  Division,  from  the  1st  to  the  18th  September, 
1883,  during  which  period  Mr.  W.  E.  jyArcy,  Assistant 
Conservator  of  Forests,  was  attached  to  the  Conservator's 
office  (Direction). 

3.— -NoaTH-WasT  Paovivoas  Gazitti — 

No.  SH.^The  Uth  October j  1883.— -In  supersession  of  Notifi- 
cation  No.  766,  dated  28th  August,  1883,  Mr.  J.  M.  Braid- 
wood,  Deputy  Conservator  of  Forests,  in  diarge  of  the  Naini 
Tal  and  Raniket  Divisions  of  the  Central  Circle,  three  montha' 
privilege  leave  from  the  aftenioon  of  the  24th  Aagiiit|a888. 
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5.— OSVTEAL  PaOTIHOBS   QAZmTTB — 

No.  4548.-27^  Uth  October,  1888.— Ifr.  O.  P.  Taylor,  Afluii- 
ant  Conserrator  of  Forests,  reported  his  return  on  Uie  fore- 
noon of  the  9th  instant  from  the  two  months'  privilege  leare 
granted  him  by  Notification  No.  8709  of  2l8t  Angnst,  ISSS, 
and  recdred  charge  of  the  Nagpur  Forest  Division  from  Jtfr. 
M.  S.  Fawier,  Assistant  Conserrator. 

6.— BamsH  Bubma  Oazsttx — 

No.  e2F.— The  Srd  October,  1888.— 2fr.  J.  N.  Piclcard^  As- 
sistant Consenrator  of  Forests,  reported  his  return  to  dntj 
from  the  privilege  leave  granted  to  him  in  this  Department 
Notification  No.  41 F.,  dated  the  28th  Jane  last^  on  the  18tk 
September,  1888,  after  noon. 

7. — ^AssAX  Gazbttb — 

Nil. 
8. — ^Mtsobb  Gabbttb — 

m. 

9. — ^Madbas  Gabbttb — 

Tlie  25fA  September,  1883. — Appointments, — Li  oontinoation  of 
the  Notification  published  at  page  908  of  the  Fort  St*  George 
Gazette,  Part  II.,  dated  7th  August,  1888,  Mr.  R.  W.  Ward^ 
while  acting  as  District  Forest  Officer  of  Godavari,  will  be  a 
Forest  Ranger,  2nd  grade,  on  Rs.  100  per  mensem,  sub. 
pro  tern.,  and  Mr.  O.  F.  Speechly,  while  acting  as  Forest  Banger 
of  the  Cuddapah  Range,  will  be  a  Forest  Ranger,  5th  grade, 
and  draw  Rs.  50  per  mensem. 

Extension  oj  Leave. — ^The  leave  granted  to  V.  JSf.  KristnaewSmi 
Aiyar,  late  Banger,  5th  grade,  (on  probation,)  Tinnevellj, 
in  page  788,  Part  II.,  Fori  St.  George  GazeUe,  dated  the  10th 
July,  1888,  was  extended  by  five  days. 

Erratum. — In  the  Notification  of  **  Services  dispensed  with  '*  pub- 
lished at  page  791  of  the  Fort  St.  Chorge  Gazette,  dated  the 
10th  July,  1888,  for  '<from  the  21st  June,  1883,"  read  <'fe)m 
the  18th  July,  1883." 

No.  160.— 2%^  2Uh  September,  1888.— In  modification  of  the 
notification,  the  publication  of  which  was  ordered  by  G.  0.,  7tli 
June,  1888,  No.  700  (Revenue  Department),  His  Excellency 
the  Governor  in  Council  is  pleased  to  appoint  Mr.  11.  J»  A. 
Porter,  Assistant  Conservator  of  Forests,  to  attend  on  behalf 
of  Government  at  the  inquiry  by  the  Forest  Settiement  Officer, 
ordered  under  Section  4,  Chapter  II.,  Act  V.  of  1882,  to  deter- 
mine the  existence,  nature  and  extent  of  rights  claimed  by,  or 
alleged  to  exist  in  favor  of,  any  person  in  the  areas  it  is  pro- 
posed to  constitute  **  Reserved  Forests  ^  in  Coimbatore. 

The  I8th  October,  ISBZ.— Confirmation  of  Appointment.— F. 
Soobier,  Forest  Ranger,  Madura  District,  is  confirmed  in  the 
2nd  grade,  with  effect  from  the  1st  July,  1888. 
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The  other  acting  appointments  pobtished'at  page  1112  of  the 
Fart  St.  Oearge  QazetU  of  the  25th  September  last  ceased 
from  the  Ist  ultimo. 

Tke  20<A  October^  1883. — ^One  year's  farlongh  is  granted  to  Mr. 
A.  Ooudie,  Temporary  Forest  Hanger,  Ood^rari  District,  with 
effect  from  the  6th  September,  or  such  sabsequent  date  as  he 
may  avail  himself  of  it 

10. — Bombay  Oazbttb — 

ITte  9rd  October^  1883.— Jfr.  B.  Ryauj  District  Forest  Officer, 
Belgatmii  and  Mr.  D.  C.  Johnstone^  Assistant  Collector  of  Bel- 
gaum,  respectively  delivered  over  and  received  charge  of  the 
District  Forest  Office,  Belgaum,  on  the  26th  September,  1883, 
after  office  hours. 

Th$  I2th  October  J 1888.— 1/r.  D,  C.  Johns  tone.  Assistant  Collec- 
tor of  Belgaum,  and  Mr.  R.  Byan^  District  Forest  Officer, 
Belgaum,  respectiTely  delivered  over  and  received  charge  of 
the  District  Forest  Office,  Belgaum,  on  the  8th  October, 
1883,  before  office  hours. 
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1^-«*0azbttb  of  Ihdia— 

So.SlSF.^The29tkNovefnbarf  1883.— Consequent  on  the  retire- 
ment from  the  eeryioe  of  Mr.  H.  Leeds,  Deputy  GonserTator  of 
Forests  of  the  1st  grade  in  the  Punjab,  the  following  promo- 
tions are  made  among  Deputy  Conseryators  of  Forests,  with 
effect  from  the  1st  October,  1883 : — 

Mr.  W.  B,  J.  Breretony  Deputy  Conservator  of  the  2nd  grade, 
in  the  North- Western  Proyinces  and  Oudh  (on  furlough)— to 
be  a  Deputy  Conservator  of  the  Isfc  grade. 

Jfr.  M^  H,  FerrarSy  B.A.,  Deputy  Conservator  of  the  2nd  grade, 
in  British  BurmaJi  (on  deputation  to  the  Andamans),  to  offi- 
ciate in  the  1st  grade  of  Deputy  Conservatora,  until  the  issue 
of  further  orders. 

2,-— Caloxttta  Oazbttb^ 

Nil. 

8.-*Nobth-Wbst  Pbovinobs  and  Oudh  Qazbttb— • 

No.  792F.— r^  2ith  Octohery  ISSB.—Mr.  G.J.  Ponsonbyy  De- 
puty Conservator  of  Forests  of  the  2nd  grade  in  the  North- 
"Westem  Provinces  and  Oudh,  is  appointed  to  officiate  in  the 
Ist  grade  of  Deputy  Conservators,  with  effect  from  the  date 
on  which  Mr.  L  E.  CTCallaghany  Deputy  Conservator  of  the 
Ist  grade,  assumed  charge  of  the  Central  Circle  in  those 
Provinces  from  Mr.  G.  Qreigy  Conservator  of  Forests,  when 
the  latter  officer  availed  himself  of  three  months*  privilege 
leave,  and  until  the  return  from  furlough  of  Mr.  W.  R.  J. 
Breretony  Deputy  Conservator  of  the  2nd  grade  in  the  North* 
Western  Provinces  and  Oudh,  or  until  Uie  issue  of  further 
orders. 

No.  989.— T^  16th  November y  1883.— Jfr.  N.  EearUy  Officiat- 
ing  Deputy  Conservator  of  Forests,  from  the  Forest  School 
Division  of  the  School  Circle  to  the  Kheri  Division,  Oudh 
Circle,  as  a  temporary  arrangement. 

Ho.  960.— J%6  2,1th  Novembery  1888.— With  effect  from  the 
24th  September,  1883,  vice  Mr.  J*  M.  Braidwoodf  on  privi- 
lege leave—* 

Mr.  A.  Smythiesy  Officiating  Deputy  Conservator,  4th  grade,  to 
officiate  as  Deputy  Conservator,  3rd  grade. 

4««>Pdnjab  Gajebttb— 

Na. 
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5.— Ckvtbal  PaoviHou  Oazbtte — 

No.  b022.—The  20tk  November,  1883.— Ifr  G.  R.  Foeter,  De- 
puty OonserTator  of  Forests,  reported  his  return  on  the  fore- 
noon of  tlie  5th  NoTeuiber,   1883,  from  the  three  months' 
privilege  leare  granted  him  by  Notification  No.  2311  of  the 
1st  June  last,  and  received  charge  of  the  Nimar  Forest  Din* 
sion  from  Mr.  H,  £,  Anthony,  Assistant  Conservator. 
No.  5038.— r^  20^A  November,  ISBS.—Chander  Kumar  Chat- 
ierfi.  Sub- Assistant  Conservator  of  Forests,  Wardha  districti 
is  granted  one  month's  privilege  leave,  from  the  date  on  which 
he  may  avail  himself  of  it. 
No.  66.— The  SUt  October,  1883.— The  following  temporary  al- 
terations of  rank  are  ordered  in  the  Forest  Department  :^ 
(1).    With  effect  from  the  Ist  July,  1883,  the  date  upon 
which  Mr.  F,  W,  ThelluBeon,  Assistant  Conserva- 
tor, 1st  (officiating  Deputy  Conservator,  4th)  grade, 
proceeded  on  furlough : 
Mr.  J.  N,  Piehard,  Assistant  Consenrator,  1st  grade, 
to  officiate  as  Deputy  Conservator,  4th  grade. 
(2).     With  effect  from  the  19th  July,  consequent  on  the 
absence  of  Mr.  J.  N.  Piehard,  on  privilege  leave  : 
Mr.  H.  B.  Ward,  Assistant  Conservator,  Ist  grade, 
to  officiate  as  Deputy  Conservator,  4th  grade. 
(3).     With   effect  from  the  19th  September,  consequent 
on  the  return  from  privilege  leave  of  Mr.  J.  N, 
Piehard  I 
Mr.  R.  B.  Ward,  Assistant  Conservator,  1st  (offi- 
ciating Deputy  Conservator,  4th)  grade,  to  revert 
to  his  substantive  rank. 
(4).     With  effect  from  the  25th  September,  consequent  on 
the  absence  on  privilege  leave  of  Mr.  T.  H.  Aplin^ 
Assistant  Conservator  1st  (officiating  Deputy  Con- 
servator, 4th)  grade : 
Mr.  R,  B.  Ward,  Assistant  Conservator,  1st  grade, 
to  officiate  as  Deputy  Conservator,  4th  grade. 

'6^«— Assam  Gaebtti*- 

No.  305.— Afr.  T.  J.  Campbell,  Sub-Assistant  Conservator  of 
Forests,  Darrang,  passed  in  Assamese  by  the  lower  standard 
at  an  examination  held  on  the  11th  September,  1883. 

7.«->Mtbobb  Gazbttb— - 

Nil 

8.— Madras  Gazbttb — 

The  27th  October,  1883.— Ifr.  N.  M.  Rego  is  appointed  Forest 
Ranger,  5th  grade,  ou  probation,  and  posted  to  South  Canara 
District. 

No.  176.— 7**^  29th  October,  1883.— ifr.  W.  Carroll,  Sub-As- 
sistant Conservator  of  Forests,  2nd  grade,  to  be  Distzict 
Forest  Officer,  Taojore,  from  the  14th  September,  1883. 
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No.  192. — Mr.  E.  D.  M.  Hooper^  Deputy  Conserrator  of  ForestSi 
8rd  grade,  haying  resumed  chaige  of  his  daties  on  the  fore- 
noon of  the  24th  ultimo,  the  unexpired  portion  of  his  pri?ilego 
leave  notified  in  the  Fart  St  Oiorge  Oaxette  of  the  17th  Julj, 
1888,  page  437,  is  cancelled. 

The  1th  Noomber,  1888.— ifr.  H.  O'Neill,  Forest  Banger,  4th 
grade,  Salem,  is  promoted  to  8rd  grade,  sub.  pro  tem.^  and 
transferred  to  the  Madura  District  for  special  duty  in  connec- 
tion with  the  Survey  and  Settlement  of  the  Palni  Hills. 

The  2Zrd  November,  1888.— jSfr.  C.  A.  Eber  Hardte,  Sub- Assist- 
ant Conservator  of  Forests,  Tinnevelly,  having  passed  an 
equivalent  test  to  that  prescribed  in  O.O.,  dated  6th  July, 
1875,  No.  1011,  before  entering  the  Forest  ServicCi  is 
exempted  from  further  examination  in  Surveybg. 

9.— Bombay  Qazbttb — 

No.  8495.— r^^  19th  November,  1888.— ifr.  J.  L.  LaxrdrMoG' 
Oregor,  Deputy  Conservator  of  Forests,  8rd- grade,  having 
returned  to  duty  on  80th  October,  1888,  the  unexpired  portion 
of  the  furlough  for  twenty  months  and  one  week  granted  to 
him  by  G.  R.  No.  989,  dated  11th  February,  1882,  and  Govern- 
ment Notification  No.  2842,  dated  2lBt  March,  1888,  is  can- 
celled. 

The  lith  November,  1888. — Mr.  R.  Ryan,  Assistant  Conservator 
of  Forests,  and  Mr,  J,  L,  L.  MacGregor,  Deputy  Conservator 
of  Forests,  respectively  delivered  over  and  received  charge  of 
the  District  Forest  Office  and  Demarcation  Office,  Belgaumi 
on  the  6th  November,  1888,  after  office  hours. 

The  Qth  November,  1888. — Messre.  A.  Stewart  and  A.  D.  WilkinSf 
Assistant  Conservators  of  Forests,  respectively  delivered  over 
and  received  charge  of  the  office  of  the  District  Forest  Officer, 
North  Th^na,  on  the  1st  November,  1888,  before  office  hours. 

The  2eth  November,  ISS^.^Meeere.  W.  J.  C.  Dunbar  and  George 
JTeweit,  Assistant  Conservators  of  Forests,  respectively  de- 
livered over  and  received  charge  of  the  office  of  the  Gujarat 
Forest  Circle  on  the  19th  November,  1888,  before  noon. 

Messre,  George  Hewett  and  W.  J,  0,  Dunbar,  Assistant  Gon- 
vators  of  Forests,  respectively  delivered  over  and  received 
charge  of  the  District  Forest  Office,  Panch  Mahals,  on  the 
19th  November,  1888,  before  noon. 

The  11  th  November,  1888. — Mr.  Hugh  Murray,  Assistant  Con- 
servator of  Forests,  who  was  appointed  District  Forest  Officer 
Northern  Division  of  K&nara  in  Government  Resolution  No. 
7762  of  the  19th  October,  1888,  received  charge  of  that 
office  from  Mr.  M.  D^Grug,  Suh- Assistant  Conservator  of 
Forests,  on  the  I8th  November,  1888,  before  office  hours. 

Colonel  W.  Peyton,  Conservator  of  Forests,  Southern  Division^ 
who  held  charge  of  the  District  Forest  Office,  Southern 
Division  of  Kanara,  from  iOth  August,  1888,  vide  page  594 
of  Part  I.  of  the  Bombay  Government  Gazette,  dated  the  16th 


Digitized  by  VjOOQ  IC 


IT  SXTBA0T8   FBOX  OFVIOIAL  GAZKTTKS* 

idfliDy  forwarded  that  office  from  Tellapar  to  Earw&r  on  the 
6th  NoTembery  1883,  after  office  hoars,  and  the  same  was  taken 
charge  of  by  Mr.  W,  R.  Woodrow,  Assistant  Oonservator  of 
Forests^  on  the  9th  idem,  after  office  hoars. 
Th$2l8t  Novtmber^  1883.— Jfr.  A.  Stewart,  Assistant  Conser- 
vator of  Forests,  who  was  appointed  District  Forest  Officer, 
Eol^ba,  in  Ooyemment  Resolation  No.  7762,  dated  the  19th 
October,  1883,  receired  charge  of  that  office  from  Mr,  O.  A, 
Eight  on  the  8th  Novembery  1883,  before  office  hours. 
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EDINBURGH,  1884. 

Under  the  Patronage  of 

HER  MOST  BRACIOUS   MAJESTY  THE  QUEEN. 

REGULATIONS. 

EshibiU. — 1.  The  Exhibition  is  intended  to  include  everything 
connected  with,  or  illnstrative  of,  the  Forest  Products  of  the  World, 
and  will  be  open  to  Exhibitors  from  all  Countries. 

(See  Clamficatum  of  Exhihita). 

Entrie«_2.  Entries  close  on  Ist  March,  1884.  All  Exhibits 
must  be  intimated  by  a  Certificate  of  Entry,  forms  of  which  will  be 
issued  on  application  to  the  Secretary. 

Power  to  limit  Space. — 8.  The  Committee  reserve  power  to  re- 
strict the  space  applied  for,  or  to  decline  any  application,  in  either  of 
which  cases  the  Secretary  will,  as  soon  as  practicable,  notify  the  same 
to  the  Applicant. 

Charge  for  Space — 4.  Exhibitors  will  be  charged  One  Shilling 
per  square  foot  of  floor  space.  Open  air  space  free.  Oases  for  Ex- 
hibits must  not  exceed  10  feet  in  height. 

Transit. — 5.  Exhibitors  must  pay  all  Expense  of  Transit,  De- 
livery, Fixing,  and  Removing  their  Exhibits. 

Address  of  Packages. — 6.  All  Packages  containing  articles  in- 
tended for  Exhibition  must  bear  the  distinctive  mark,  I.  F.  E,, 
EDINBUBGH,  in  red  paint;  and  they  must  also  have  painted 
on  them,  the  Name  and  Number  (which  will  be  sent  on  allocation  of 
space)  of  the  Exhibitor.  The  Way-Bill  must  accompany  all  Pack- 
ages, and  contain  the  name  of  the  Exhibitor,  his  Number  and  Ad- 
dress. 

Beception  of  Exhibits.— 7.  Arrangements  will  be  made  by  the 
Committee  for  the  reception  of  Exhibits,  at  a  date  to  be  afterwards 
fixed. 

Kon-liability  for  Loss.— -8.  The  Committee  will  not  be  liable  for 
any  loss  or  damage,  from  whatever  cause,  which  Exhibits  may  sustain 
in  transit,  at  the  Exhibition,  or  otherwise. 

Setting-up  of  Exhibits. — 9.  Exhibitors  must  provide,  eith er  per- 
sonally or  by  their  Agent,  for  the  reception,  setting  up,  and  removal 
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of  their  Exhibits,  and  the  verification  of  the  same;  in  default  where- 
of, the  Committee  re<«erve  the  right  of  doing  whatever  they  may 
consider  necessary  at  the  expense  of  the  Exhibitor. 

Water.  Gas,  or  Steam  Machinery  in  Motion_10.  Exhibitors  of 
Machinery  requiring  the  nse  of  Water,  Gas,  or  Steam,  mast  state, 
on  making  their  entries,  the  quantity  of  Water,  Gas,  or  Steam 
which  will  be  reqnired.  Exhibitors  of  Machinery  in  motion  mnst 
state  the  rate  of  speed  at  which  it  is  to  be  driven.  The  famishing 
of  all  connections,  shafting,  pulleys,  belting,  <&c.,  must  be  at  the  ex- 
pense of  the  Exhibitor.  Gas,  water,  or  steam  power  will  be  supplied 
on  terms  to  be  hereafter  arranged  by  the  Gonunitteey  and  be  under 
their  entire  control. 

Awards..-.!  1.  Medals,  Money  Prizes,  and  Diplomas  for  Exhibits 
and  Essays,  will  be  awarded  by  competent  Jarors. 

Copyright  &C.-.12.  No  Photographs,  Copies,  or  other  reproduc- 
tions of  any  Objects  exhibited,  will  be  permitted  to  be  taken  without 
the  consent  of  the  Committee  and  the  Exhibitor. 

Zioan  Department— .13.  Contributors  to  the  Loan  Department 
are  requested  to  communicate  with  the  Secretary,  who  will  supply 
special  forms  to  be  filled  up  by  them.  Free  space  will  be  gi?en  for 
workmen's  approved  models. 

Non-traasfer._l4.  No  Exhibitor  will  be  allowed  to  Transfer  any 
Allotment,  or  to  allow  any  other  than  his  own  duly  admitted  Exhi- 
bits to  be  placed  theron,  except  by  permission  of  the  Committee. 

Kon-removal  of  Exhibits. — 15.  No  Articles  can  be  removed  be- 
fore the  close  of  the  Exhibition,  unless  perishable,  regarding  which 
special  arrangements  will  be  made. 

Decorations. — 1 6,  To  ensure  uniformity  of  Decoration  and  general 
effect,  no  Exhibitor  will  be  allowed  to  put  up  any  Sign,  Flag,  Banner, 
or  other  kind  of  Decoration  or  Erection,  without  the  approval  of  the 
Committee. 

Exhibitors  to  keep  Stands  Glean— .17.  Exhibitors  will  be  re- 
quired to  provide  ull  necessary  attendance,  and  to  keep  their  Stands 
and  Exhibits  properly  cleaned,  and  in  good  order^  during  the  whole 
period  of  the  Exhibition. 

Price  of  Articles  on  Sale— 18.  Exhibitors  may  mark  the  Selling 
Price  of  the  articles  exhibited  complete,  for  the  information  of  the 
Jurors  and  Visitors, 

Handbills — 19.  No  Placards  will  be  pernutted  either  within  the 
Exhibition  or  on  the  Enclosure  except  by  special  permission  of  the 
Committee.  No  Handbills,  Newspapers,  Books,  &c.,  are  allowed  to 
be  sold  in  the  Exhibition  without  their  sanction. 

Dangerous  Substances. — 20.  All  Fulminating  and  Explosive 
Sabstances,  and  all  dangerous  materials,  are  absolutely  forbidden  to 
be  sent. 

Empty  Cases. — 21.  Ail  Cases  must  be  Unpacked  as  soon  as  re* 
ceived,  and  the  Empty  Cases  taken  away  by  the  Exhibitors  or  their 
Agents. 

Catalogues.— 22.    The  Committee  reserve  the  aole  right  of  oom- 
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piling  and  pablishing  a  Catalogue  of  Ezliibits,  which  can  be  purohaaed 
only  within  the  Exhibition. 

Smoking — 23.  Smoking  i^  strictly  prohibited  within  the  Exhi- 
bition BnildingB. 

Orders  of  Committee. — 24.  All  persons  admitted  to  the  Exhibi- 
tion shall  be  subject  to  the  rules  and  orders  of  the  Committee* 

G.  CADELL,  Secretary, 

8  Okobgb  IY.  Bbxdob,  Edivbuboh. 

26th  September^  1888. 


iVb<6.— The  Committee  will  endeayour  to  obtain  from  the  various 
British  Railway  Companies  special  terms  for  the  conyey- 
ance  of  Exhibits  to  and  from  the  Exhibition,  and  should 
they  succeed,  such  arrangements  will  be  duly  intimated 
to  Exhibitors.  The  Committee,  howeyer,  do  not  under- 
take any  responsibility  between  the  Railway  Companies 
and  Exhibitors  with  reference  to  the  despatch,  transmis- 
sion, deliyery,  or  return  of  Exhibits. 


Official  London  Agent-^TTILLULM  H.  BIDEB|  E8q.|  14  Bar- 
tholomew OloaOi  E.G. 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


JQic_Iniif  n 


1 


UNIVERSITY  OF  CAUFORNIA  UBRARY 


Digitized  by 


Google 


« 


